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FOREWORD

Any examination of the status of science and mathematics education at the uppci secondary school level in
Australia must take account of the range of courses offered and the number of students enrolled in the different
courses.

Much of this information has been available at the State level, usually contained in the annual reports of the
agencies responsible for the conduct of public examinations at the Year 12 level. This report addresses the issue
from a national perspective, bringing into one convenient volume the information from all States and
Territories for 1970 to 1985.

Since the information is so comprehensive, it enables various comparisons to be made. For example:
For a given State, what are the relative enrolments in different science courses?
For a given State; what are the trends in enrolments across time for a given course?
For a given course, what are the differences across States?

Underlying the monograph is a concern that all students at the upper levels of secondary school in Australia
should have the opportunity to undertake science and mathematics courses that are relevant and challenging,
but which take account of varying levels of interest and ability.

Science and mathematics serve two purposes within the curriculum at this Icvel. On the one hand, a thorough
introduction to both of these curriculum areas is needed as part of a welkounded general education for all
students. In addition, major studies in selected aspects of science and mathematics are needed as prerequisites
for those students who wish to follow careers in scientific or technical fields after they have left secondary
school.

In interpreting the data in the report, the authors have noted the relatively low enrolments in physics and
chemistry, especially by girls. The report also shows the increasing range of courses available at this level.

The report stands as a challenge to teachers and administrators and others responsible for planning education
at the upper secondary level. They are invited to look at their own current situation in the light of HR. ovei all
picture provided by these data, and to consider how best to enhance the quality and quantity of science and
mathematics education provided in Australian schools.

Malcolm J. Rosier
Chief Research Officer, Australian Council
for Educational Research, Hawthorn

June 1986
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PREFACE

Since the mid-1960's, continuing public and political deba' e has taken place regarding the decline in the'
relative numbers of secondary students taking science and mathematics in Australia and other western countries.
Much of this debate was generated by the belief that educated persons everywhere should be informed and
knowledgeable about scientific and technical issues that can directly affect the quality of human lite.

More recently in Australia, the debate has focussed on the trends in technological development and
applications, and the implications of these trends on education and schooling. A number of reports and
Government-sponsored committees of review as listed in the Bibliography (e.g. Australian Committee of
Inquiry into Technological Change Myer Report), 1980. CTEC (Learning and Earning Report), 1982: Williams
et al. 1980) reveal that:

Secondary school retention rates, though increasing, compare unfavourably with those of other
inclustrHised nations, for example the United States and Japan;
Secondary school students fall into the following categories:- Approximately 25% complete Year 12 an_
then proceed to tertiary studies; 15% complete Year 12 and do not proceed to tertiary studies; 20(N)
complete Year II and do not proceed to Year 12 and 40% leave school at the end of Year 10;
An increasing number of females are remaining at school until Year 12, but a considerable proportion do
not take science and the more rigorous mathematics subjects.

There is also evidence that many of the more academically able students are opting for non-science based
careers as is reflected in the relatively static enrolments at tertiary institutions for science and engineering
courses. An exception is the field of computing.

Current developments and advances in technology will continue to affect youth, education, employment
patterns and leisure time. Coping with and planning for developments in science, technology and societal
aspirations requires informed debate on factual information. Unfortunately, much of the past debate concerning
school science and mathematics has focussed only on the appeal of these subjects to students When examining
this issue it is also necessary to consider students enrolments in these subjects in the final years of secondary
school in order to discern trends.

Consequently, this monograph has a three-fold purpose:
to present an overall account of developments in upper school science and mathematics subjects in
Australia and to address the implications of current enrolment trends;
to establish a data base for upper secondary school science and mathematics enrolments;
to provide a source of reference works in the area of upper secondary school science and mathematics
enrolment patterns and trends.

The upper secondary school science and mathematics enrolment data is for the sixteen-year period (1970-
1985). Enrolment data and trends for the decade 1970-79 are described in a number of publications by De k kers,
De Laeter and Malone (see Bibliography). This information can be set against other data collated by Dow (1971)
for science, and Rosier (1980) for mathematics, to permit an examination of enrolment trends in Australian
Secondary Schools over the past 25 years.

The authors would like to thank the educational authorities from each of the States and the Australian Capital
Territory (ACT) for providing the data upon which this monograph is based, and the Australian Bureau of
Statistics which provided the school enrolment data. It should be noted that the South Australian statistical data
include students from the Northern Territory. The following State Authorities provided science: mathematics
and computing subject enrolment data:

Queensland The Board of Secondary School Studies
New South Wales The School S.tutory Board, Department of Education
ACT Australian Capital Territory Schools Authority
Victoria The Victorian Institute of Secondary Education
Tasmania The Schools Board of Tasmania
South Australia Senior Secondary Assessment Board of South Australia
Western Australia Secondary Education Authority.
'he authors especially wish to thank Mrs P.R. Harris who typed this manuscript with diligence and skill: Mr

R.J.C. De Laeter who drew the figures, and Dr D.F. eagust who examined an earlier draft of the manuscript.

J. Dekker
J.R. De Laeter
J.A. Malone

June, 1986.



CHAPTER 1

SCIENCE AND MATHEMATICS CURRICULA IN
AUSTRALIAN SECONDARY SCHOOLS

1.1 NATIONAL OVERVIEW 1965-1985

Because of Australia's historical link with Britain, science and mathematics curriculum development in this
country was originally modelled upon British ideas. 1 ;a2 mechanism of change was either to prepare materials
which reflected overseas ideas or to adapt overseas materials. In many cases these ideas and materials were
brought into Australia by science and mathematics educators from overseas for example Gattengo and Dienes
in mathematics or they were generated from within by suet. influential educators as Wyndham (NSW). Radford
(Old) and Vickery (WA). From the mid-1960's onwards however; Australian science education and to a lesser
extent mathematics education, turned away from the traditional British model to those of the United States
where the post-Sputnik curricula, developed with massive injections of funds by very talented teams of
educators, produced materials that could not be ignored.

Lower Secondary

At this level, the discipline-oriented study of science ',sect until the late 1950's was not only updated to include
recent applications and developments in science, but an interdisciplinary integrated approach to the study of
science was u.ilised that emphasised the inquiry and problem-solving nature of the subject. In addition there was
an emphasis on process, content and skills devc:opment. Relevance to the environment, man and society were
the pervading themes in school science syllabi.

When compared to the 1950's, the significant change that occurred in science education during the 1960's and
early 1970's was the adoption by schools of junior science curricula that originated in the UK and USA. For
example, in the UK there were the Integrated Science Project (Schools Council, 1968) and the Nuffield Combined
Science (Nuffield Foundation, 1968) materials; whilst from the USA there was the Science Curriculum
Improvement Study (SC1S, 1972) materials that were trialled in Australian schools. However; many of these
curricula soon proved unsuitable for Australian students due to their unfamiliar content, cultural differences and
lack of access to materials for class activities. lids resulted in an unparalleled wave of curriculum project
development v ithin Australia that has yet to 1), repeated. Most prominent of the early junior science cur riculum
developments were Science for High Schools (NSW Department of Education, 1965), Junior Secondary Science
Project (.11SSP, 1969) and the Australian Science Education Project (ASEP, 1974).

Towards the end of the 1970's and in the early 1980's, the trend was for teachers to develop local and State-
based curriculum materials that better met the needs and demands of students. In order to facilitate this
development of school-based science materials, the subject documents made available to teachers by the
respective Department of Education in each State were used as a framework for curriculum development. In
addition, guidelines for curriculum development were available, and in a number of States the Department of
Education became actively involved in materials development. Foy example; the Western Australian
Department of Education Curriculum Branch developed a complete science curriculum for Years 8 to 10 for
consumption by the public and private school sector (W.A. Department of Education; 1971), whilst in South
Australia the Education Department produced a Do it yourself curriculum guide for Secondary Science
(Education Department of South Australia. 1977).

Concerning mathematics, the content of the' lower secondary syllabus prior to the end of the fifties consisted
of arithmetic along with elementary algebra. Speed and accuracy Nith the' four arithmetic operations was the
goal, while extensive work on applications of basic- arithmetic was also a priority. As the decade ended, however.
Australian mathematicians and teachers had become influenced by the activities of their counterparts overseas

particularly by the Southampton-based School Mathematics Project (Thwaites 1972), the work of the
University of Illinois Committee on School Mathematics (NC'TM. 1963) and, somewhat later, the output of the
School Mathematics Study Group (Begle'. 1968). Makers (1978) describes how Australian educators joined the
growing world-wide trend to re-exnmine the content of school mathematics courses so as to place greater
emphasis on understanding and structure. however, few of the programs developed 0% erscas wei c adopted
intact. Much was unsuitable' for direct adoption because of cultural and linguistic problems, or Pecause it had
been prepared for students in a narrower ability range than that found in Australian classrooms. This process of
adaption was extremely useful because it involved many teachers and administrators in thinking critically al'out
the mathematics content and teaching methods involved.



At present the lower secondary program still contains basic arithmetic but with less emphasison skills and more
on structure; sets are included, together with geometry, elementary probability and statistics - changes which
paralleled overseas developments. Prior to that. the Nuffield Project (Howson, 1978). had the effect of lessening
formalism and promoting a swing to problem-solving, the latter phenomenon possessing somewhat tit a
"bandwagon" emphasis at the end of the 1970's and into the 1980's. due mainly to the recommendations of the
U.S. National Council of Teachers of Mathematics (NCTM) described in Agenda for Action (NCTM, 1980).
Curricula developed overseas - for example the Nottingham materials entitled Journey into Mathematicsby Bell
et al., (1979); the Development of Ideas in Mathematics Education (DIME) project (Giles. 1978) and the
Australian project, Reality in Mathematics Education (RIME) Lowe (1980), continue to be influential at this
time.

Upper Secondary

During the mid-to-late 1960's. science cuiricula changed considerably . It was as a period in which there occurred
the complete adoption of overseas courses, adaptation and development of courses in Australia at a national
level. Most overseas courses were developed by a massive injection of funds providul by government. commerce
and industry and were far superior to those which existed in Australia at that time. Physics courses introduced
were the Physical Science Study Committee (PSSC, 1965). Project Physics (Project Physics, 1965) and Nuffield
Physics "A" and "0" levels (Nuffield Foundation; 1966). Chemistry courses introduced inclux:,:d Chemical Bond
Approach (CBA, 1964). Chemistry - an Experimental Science (Punctual, l%3). Nuffield Chemistry "A" and "0"
levels (Nuffield Foundation, 1967). New biology courses included Biological Science Curriculum Study (BSCS.
1962) and the Nuffield Biology "A" and "0" levels (Nuffield Foundation. 1965). A new geology course entitled:
The Earth Science Curriculum Study Project (ESCP. 1968) was also introduced.

Whilst many of the US and UK materials introduced into Australian schools are still extensively used. much
of the content proved either unsatisfactory or unsuitable. This was particularly so for Biology, and resulted in the
Australian Academy of Science (AAS) making a significant contribution to the reform of science curricula in
Australian schools. The Academy had been responsible in the early SeN elutes fut the adaptation of the American
BSCS biology course, Biological Science - The Web of Life (Morgan , 1978). and has more recently introduced the
new chemistry course Elements of Chemistry (Watts. 1983) and the geology course; Geological Science:
Perspectives of the Earth (Clark. 1983). Besides the efforts of the AAS. there has also been a significant number
of other national, state and locally developed senior science materials- fu! example. National Science Curriculum
Materials (Meyer, 1971), Physical Science Course (Western Austialian Department of Education, 1978) and
Chemical Science (Hunter et al, 1980).

If the lower secondary mathematics program of the' Australian school system in the, early 1960's was
characterised by the presence of arithmetic, drill and practice, the upper secondary program was characterised
by the absence of arithmetic. More algebra: some trigonometry and formal g(mmetry, anal: Aka! geometry,
proba`ility and statistics and tntroductoty. ealcutits generally constituted the syllabus for the final two years of
study. The late 1960's had witnessed the introduction of the new mathematics'' xx Inch brought with it changes in
content and attitudes. In algebra and geometry. greater emphasis w as placed on the carefuluse of language. and
the study of probability and statistics was as emphasised at the expense of teaching formal Euclidean geometry. In
many States. "advanced" topics such as complex 111111thers, matrices and elementary number theory were being
included in the syllabi of the upper secondary school

Two events exercised a profound influence on the de% elopment of mathematics in the upper secondary school
in Australia in the 1970\ The first inx ()Ned a striking umease in the proportion of the age group completing a
full 12 years of primary and secondary. schooling: and the st:Lond concerned the proliferation of mathematics
units available to students as they progressed into the final Rio years of their schooling. The unemployment
situation at the time undoubtedly influenced the tirst of these events; and an increasing numbe of female
students enthusiastically selected the new units as the my th which identified mathematics as a male- dominated
subject was dispelled. The wider "menu" of units had originated in the realisation that mathematics had an
important role to play in an ever-increasing number of different fields of study social science'. health science and
business studies. as well as in the related and explosix ely-dex eloping field of computing studies.

The effect of this wider "menu" is that now irtually ex et student in the upper secondary school studies sonic
type of mathematics unit. The opportunity. now exists foi students to take a "sitting" mathematics programme
hi some States stadents may devote -10'!i, of then time (tie' two x'eais to the study of mathematics. It is a fact..
however. that the number of students taking the "strong" mathcn!atreti progranmie has declined oxer the past 10
years.

1.2 STATE PERSPECTIVES

Throughout Australia, the subject syllabi 101 the (1111Lient Nt. .111(1 mathematics ((ll seN ge net ally beat a
strong similarity. though the range of subicLis. Lei tihL lion and mc..le of subject assessment y. at ies considerably



from State-to-State. In all States and the ACT: upper secondary school subjects are preferentially selected by
students. The basis for selection ranges from tertiary entrance requirements to peer group influence. Students are
not required to take either a science or mathematics subject to graduate from upper secondary school.

The "Background.' sections which follow briefly trace syllabi developments in each State since 1970. Details
on courses of study. certification procedures and subject availability in each State are also provided. All
information is based on literature available from each State and the authors acknowledge drawing materials from
these sources (as listed in the Bibliography).

QUEENSLAND

Background

In 1970, the Public Examination for full-time students was replaced by school assesNment and moderation
procedures with the introduction of the Radford system. At the same time the Board of Secondary School Studies
(BSSS) was set up as a statutory body with responsibilities which included the development of syllabi for subjects
accredited on the Junior and Senior certificates. The worldwide revolution in science and mathematics curricula.
the Radford Report (1970), the Scott Report (1978) and the Report of the Parliamentary Select Committee on
Education in Queensland (19801 have similarly affected the science and mathematics curriculum.

As a consequence of the above developments, new syllabi for lower and upper secondary science and
mathematics have been progressively introduced from the late 1960's until the present.

For Years 11 and 12 science. the approach remained for the most part discipline-oriented with separate
offerings being available in Chemistry, Physics. Biological Science and Earth Science. An exception to the
discipline-oriented approach was the introduction of Multistrand Science in 1980 - a less rigorous, multi-
disciplinary subject which has become increasingly popular with students in Years 11 and 12.

Revision of upper secondary mathematics resulted in the preparation of 11 units Preparatory Mathematics,
Calculus 1,, Algebra and Calculus 11. Complex Numbers, Computer Mathematics, Financial Mathematics,
Matrices and Vectors, Mechanics; Pi obability and Statistics, Trigonometry and Analytical Geometry and
Modern Algebra. Students had the option of studying up to a maximum of 8 units over Years 11 and 12. In 1976,
Social Mathematics was introduced as a less rigorous alternative to the 11-unit offering, In 1983 another subject:
Mathematics in Society, was introduced.

Upper secondary mathematics subjects now offered are Mathematic:, I, Mathematics II. Social Mathematics
and Mathematics in Society Mathematics 1 consists of any 4 units from the original 11 units, while Mathematics
II consists of a further 4 units from the list of 11 units. Schools have some choice in the units which will comprise
Mathematics 1 and Mathematics 11. In the subject Mathematics in Society. the scope and approach is seen to be
less rigorous than that of Mathematics I. Mathematics 11 and Social Mathematics.

Course of Study and Certification

In Years 11 and 12 students have a wide choice of subjects flirt* read to the award of a Senioi Cc' tilicate. Syllabi
for subjects are presented as semester units which can be chosen ay students according to their interests. abilities
and need for tertiary studies. In the ease of science and mathematics subjects. most of these are structured into
semester units which follow a sequential development of subject matter to an in-depth level

Subject Levels

Subjects studied are either Board Subjects or School Subjects. Board Subjects arc approved by the Board of
Secondary School Studies and are taken by students who intend to pursue tertiary studies. Syllabi for these
subjects contain a broad framework of the subject matter. content and objectives; and the schools use this
framework to design the subjects in which they have freedom in matters of course content and leaching strategies.
Within the guidelines of the subject moderation system. teachers can design their ow n assessment procedures to
measure student performance The examination results of all Board subjects are further moderated by student
performance on the Australian Scholastic Aptitude Test (ASAT).

Syllabi for School Subjects arc developed by an indik 'dual school on its oki, 11 initiative Assessment of School
Subjects does not require the moderation procedure

Subjects

Board science subjects are: Biological Science. Chemistry Earth Science, Physics; Multiqrand Scence.
Agriculture and Animal Production.

Board mathematics subjects are: Mathematics I. Mathematic~ 11. Social Mathematics and Mathematics in
Society.

3



NEW SOUTH WALES

Background

Students remaining at school to complete the final twoy ears of secondary education sit lot the Higher School
Certificate Examination at the end of Year 12.

The Higher School Certificate courses of study were, until 1975, organiset; by subject in a hierarchy of levels
of ability. There were three levels offered for study in most subjects: First Level - which was considered an
honours level course; Second Level whir'i in scope and; difficulty was considered to be an adequate basis for
further study of the subject beyond t!-.e secondary school, and Third Level which, although adapted to and
challenging the. abilities of students at this level. was considered as a terminal level. The exceptions to this were
mathematics and science, which, ,n effect, could be studied at four levels - First, Second (Full), Second (Short)
and Third Level. Mathematics .nd science taken together at First Level or Second (Full) Level were entitled to
count as ,hree subjects. The students' aggregate mask on their best five subjects (actually the best-10 half subjects
because of the structure of mathematics and science) was used as the basis for tertiary selection.

A new currieu'u... was introduced in 1975 for Year 11 students which involved new programs of study designed
to cater for the wide variety of purposes and interests found among these students. These programs carried
tLrough into Year 12 and were examined for the first time in the 1976 Higher School Certificate Examination,
Under the new system, the concept of levels, with its emphasis on an hierarchy of ability, was abandoned. In the
process, the notion of different mark values for different levels of study disappeared. Under the former system
mar candidates studied at levels at .which they were unable to achievesuccess, believing that they would gain
additional marks and he conceded passes at a lower level should they fail. liowever, under the new system there
were no conceded passes and all units were of equal mark value. The new framework was designed to promote
freedom and flexibility of nproach to the curriculum, and the Board of Senior School Studies envisaged the
development of course p,..-ens of great variety. Those candidates who wished to make selections aimed at
further studies at the tertiary le. were free to do so but, equally, there was an opportunity to select a very broad
educational program. In other words, selection IN., to be determined by the student rather than by the system,
and specialization was available purely as a matter of choice.

The restructured curriculum was c gl.ni7ed on the basis of units of study. Each unit represented two hours of
study per week and made poscible the gaining of 50 examination marks. Courses were named in accordance with
the unit system and. in each case, their purposes were stated

In 1982, the Board of Senior School Studies advised schools of changes to procedures for the 1983 Higher
School Certificate Examination resulting from a restructuring of the HSC courses, This restructuring involved
changes to the 3 Unit courses so that they ii aporated the whole of their t lined 2 Unit courses and., where
warranted, the provision of new separate 2 Unit cowses.

Courses of Study and Certification

Studies in science and mathematics are of two yea' duration and successful completion leads to the award of
the Higher School Certificate (11S(').

Subject Levels

Upper secondary schoui subjects are eithei I ISC subjects or -Other approved Studies ". 11SC' subjects are
externally examined Nu jec!.., and ale (dieted on a mat basis.

3 and 4 Unit Subjects
the subjects ate intended as prepai..tion lot study of that subject at the ter u, n lock 1 !eminent of the subject
is at a more i depth level than dot the 2-unit coin se The 4 unit course' ni mathematics was developed as a
demanding course and intended ,pecitically for those with a .ry marked ii crest in the subject.

2 Unit Subjects
these subjects meet general needs and are suitable for those whose inte.ided letttary studies would require
some mathematical understanding.

2 Unit A Subjects
these subjects are genet al in content and not intended to scree as preparation tot s;udy of that subject at a
tertiary level.

"Other Approved Studies- are subjects assessed by the school itself and do not contribute to the Higher School
Certificate aggregate mark, which is used tot selection put poses by tc mar% institutions.

Subjects

FISC science subjects are: 41.1 Multi (Biology; 4U Multi-Geolog 2U Biology, Chemistry. Geology. Physics
and 2 UA Science.
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HSC mathematics subjects are: 4U. 3U and 2U Mathematics. 2U Mathematics and Society and 2UA
Mathematics.

AUSTRALIAN CAPITAL TERRITORY

Background

The period 1975 -198(? spans those years C.111 ing which the New South Wales Higher School Certificate
Examination (HSC) was phased out in the Australian Capital Territory (ACT) and the ACTT Year 12 Certificate
was introduced.

Concurrent with this change. ACT schools (the Canberra Grammar School excepted) replaced the NSW
centrally-prepared syllabus and issued syllabi with teacher-developed courses accredited by the ACT Schools
Accrediting Agency. External examinations were replaced by teacher assessment The last HSC examination
was conducted in 1976 and the first ACT Year 12 Certificates were awarded in 1977.

The introduction of the Year :2 Certificate coincided with the opening of government secondary colleges for
senior (Years 11 and 12) students in the ACT and an increase in the number and variety of courses offered to
students. There were also changes in the way courses were structured.

In 1975, HSC science and mathematics courses were offered at four levels - Level I. Level 2 Full. Level 2 Short
and Level 3. The periods allocated for the study of these courses varied. In Year 12, students studied Level 1
courses for 11 periods Level 2 Full for 9 periods and Level 2 Short and Level 3 for 6 periods; each period was of
40 minutes duration. Level I was the most difficult of the science courses, Level 3 was the least difficult. In all
science courses students studied physics and chemistry and either biology or geology.

In 1976. HSC course structures were changed. A number of school-based mathematics subjects became
available, while science subjects were offered as 4 Unit. 2 Unit and 2 Unit A courses. Four unit courses were
multi- strand courses comprising physics, chemistry and biology or geology. Year 12 students studied 4 Unit
courses for twelve 40 minute periods each week. Physics. chemistry. biology and geology were each offered as
2 Unit courses and were studied either independently or in pairs as a double-strand science course. The 2 Unit
courses were studied for six - 40 minute periods each week. The 2 Unit A course was a lower level general science
program studied for six 40 minute periods each week.

In 1976, ACT Year 11 students commenced studying ACTaccredited science and mathematics courses. These
courses were composed of units, a standard unit being defined as 4 hours tuition for 12 weeks or one term. Units
were arranged to form minor (3 unit) or major (5 untt) courses. In mathematics and science, major minor (8 unit)
and double major (10 unit) coorses were also formed. Minor courses were completed in one year. either in Year
I I or Year 12 Many students studied 6 terms when completing a major. Almost all major courses consisted of at
least 6 units.

All science and mathematics courses were accredited. and most have been classified as Tertiary Entrance Score
(TES) subjects by the Australian National University (ANU). When a course was accredited it was judged by
panel of subject matter experts. and 'he ACT Schools Accrediting Agency: to be educationally sound a.id
appropriate for the students for whom it was intended. Those accredited courses which have been TES Classified
have been judged by that University to possess the level and kind of reasoning and thinking appropriate to those
courses studied by students intending to proceed to a tel nary institution after completing Year 12. For exampIL
in 1983 the school-based mathematics subjects were classified as either Mathematics I (specialised, leading to
tertiary studies in mathematics). Mathematics 2 (providing adequate background for tertiary studies in which the
mathematics content is minimal) and Mathematics 3 (a terminal mathematics course).

Course of Study and Certification

The ACT Schools Authority's commitment to school-based curriculum development has resulted rn the
availability of a wide range of science and mathematics subjects in Years 11 and 12 in each secondary college. In
order that there is a maintenance of ACT-wide comparability of academic standards and quality of courses, each
college uses the Authority's credential system to accredit each course separately.

At the completion of Year 12, students are issued with a Year 12 Certificate which is awarded on the basis of
all courses completed during Years I I and 12.

Subject Levels

A course constitutes a combination of units with coherence of purposes in a particular subject area. There are
4 types of courses:

Do' Major Course
Major /Minor Course
Major Course
Minor Course

A double major course contains 10 or more standard units.
A major/minor course contains 8 or 9 standard units.
A major course has 5-7 standard units.
A minor course has 3 or 4 standard units (I unit is 44 hours of timetabled class time).

5
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Courses fall into three type, of categories: Registered courses. Accredited courses and Tertiary Entrance
Score (TES) classified courses.

A Registered course is one with a set of related learning experiences that are appropriate for students in Years
11 and 12 and which are usually designed to further the students' social, artistic, sporting and/or personal
development, or to assist students having difficulties in an academic program. Registered courses are approved
by the secondary college or school hoard and then placed on the public register. Registered units stand alone or
form part of a registered course.

An Accredited course is one which has been accepted by the secondary college or school board, considered by
a course panel appointed by the ACT Schools' Accrediting Agency, and approved by the Agency as being
educationally sound and appropriate for students studying in Years 11 and 12. Accredited units form part of an
accredited course.

A TES classified course has been accredited as described above and approved separately by the Australian
National University for use in calculating the Tertiary Entrance Scores (TES). A course of this type requires
study at an intellectual level compatible with success in tertiary studies, and/or is designed so that it forms a sound
foundation for continued study of a particular discipline at tertiary level. The units form part of a TES classified
course.

Subjects

Tertiary accredited science subjects are: General Biology, Web of Life. Chemistry, Geology; Earth Science.
Physics, Physical Science. Agriculture, Health, Photography Food Studies, Electronics. Environmental
'studies, Oceanography, General Science, Multidisciplinary Science, Applied Science, Technology, Astronomy.

Tertiary accredited mathematics subjects are: Mathematics 1, Mathematics 2, Mathematics 3, Computing.

VICTORIA

Background

At the completion of Year 12 students are awarded the Higher School Certificate. Prior to 1976. matters
relating to upper secondary curricula and awards were the responsibility of the State Education Department.
However, in 1976 the Victorian Institute of Secondary Education (VISE) was established as an independent
statutory body. Its responsibilities include assistance and advice on school curricula and the accreditation and
external assessment of subjects Since its inception VISE has also had an active advisory role in curriculum
development and the assessment of the Year 12 course.

In 1978, VISE Council released a Policy statement on curriculum and assessment in Year 12. This statement
provided details of changes to the Year 12 course of study to take effect from the beginning of 1981. An effect of
this policy has been a considerable expansion and diversity of curriculum offerings in Year 12.

Course of Study and Certification

Two groups of courses are offered by VISE for certification purposes: Group I subjects and Group 2 courses
which may he subjects, single units or approved structur es. Group 1 subjects are subjects prepared by the school
and approved for study by VISE. All these' subjects arc school assessed but are moderated by VISE,. Group 2
studies are externally examined through VISE and form the basis for tertiary studio

Three different types of elements may make up a Year 12 course: units, subjects or other approved structures
accredited by VISE:-

A unit is an element of study of approximately 35 to 41) hours of class time. Units may be studied singly or in
combination, according to the terms of accreditation.
A subject consists of three mutually -related units or their equivalent. A student may undertake school-
prepared and assessed subjects and/or externally examined subjects.
Other approved study structures may include wholly integrated courses of study which may be accredited as
equivalent to a particular number of units.
All courses of study at the upper secondary school level are approved and controlled by the Victorian Institute

of Secondary Education. Specific details are outlined in the VISE Handbook for Year 12 Curriculum and
Assessment (sec Bibliographt), Completion of the Year 12 course leads to the award of the Higher School
Certificate (HSC).

Subject Levels

A Year 12 Higher School Certificate emu SC consists of approved study structure of 12 units comprising
Group 1 subjects or Group 2 subjects plus Group I English. or approved alternative, and no more than 'Ince
Group 2 single units.

6,

15



Subjects

Group 2 science subjects are: Biology, Chemistry, Geology, Physics, Physical Science, Environmental
Science.

Group 2 mathematics subjects are: Pure Mathematics. General Mathematics, Applied Mathematics.
Computer Science.

TASMANIA

Background

Following proposals of the Schools' Board of Tasmania and the Radford Report (1970), a number of changes
to upper secondary education progressively came into effect.

In 1969, the Board became the sole examining and certifying body at the secondary level and for the first time
conducted the Higher School Certificate Examination. The examinationreplaced the Matriculation examination
previously conducted by the University of Tasmania. ON,era period of time there has appeared a greater diversity
of subject offerings and breadth of awards and assessment procedures for specific subject areas.

Course of Study and Certification

The Higher School Certificate is available to students at the enc. if both the fifth and sixth years of secondary
education (equivalent to Years 11 and 12). The HSC is awarded to any candidate who passes School Board
approved subjects at Level II . The results of the HSC assessments conducted by the School Board of Tasmania
are used by the University of Tasmania in de termin.ng the requirements for matriculation.

Subject Levels

At present, most subjects are available at two levels Level II and Level III. Level [[I indicates a higher
academic level than Level II. Students need i.ot attempt a subject at Level II before proceeding to study at Level
III. Syllabi in subjects areas offered at Level 11, where a Level Ill syllabus also exists, provide for those who wish
to take a terminal course in a subject, as well as for those who require a foundation course before proceeding to
the study of a Level III subject.

Assessment of Level III subjects is a combination of an external examination component and a standardised
school assessment component, while assessment of Level II subjects is carried out by the student's school.
Standardisation and comparability studies of assessment procedures are supervised by the School Board.

Subjects

HSC science subjects are: Biology, Chemistry, Geology. Environmental Studies and Physics.
HSC mathematics subjects are. Algebra find Geometry; Analysis and Statistics, Computer :'..udies and

Mathematics.

SOUTH AUSTRALIA

Background

Since the mid 1960's time have been considerable changes to science and mathematics courses and
accreditation and assessment procedures. Biology was introduced as a matriculation subject in 1966, based on the
Australian adaptation of the Biological Science Curnculum Study. Since its introduction, the Biology course has
been changing constantly in various ways. For example: major changes to the option component of the course
were made in 1974 in an attempt to produce a less rigid course.

The Chemistry course was considerably revitalised in the late 1970's, and a new syllabus was introduced in 1981
aimed at decreasing conceptual content and increasing the students' knowledge and perception of chemistry as a
practical course.

The Physics and Geology courses have been Year i2 tertiary entrance courses since the mid-1960's and have
undergone revision to meet the demands of students proceeding to both tertiary studies and to related fields for
which subject matter is either a specific prerequisite or a desirable preliminary.

At all levels of compulsory education in South Australia, students are expected to study a course in
mathematics. The Mathematics IS syllabus was developed and first examined in 1972 to meet the needs of
students intending to pursue studies in the second group of tertiary courses. The current syllabi for Mathematics
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IS, I and 2 are the result of continuing consultation between representatives of secondary schools and tertiary
institutions. These syllabi are suitable for a progression from secondary to tertiary studies in or involving
mathematics, as well as being a culminating secondary school mathematics subject.

In the current structuring of these three subjects, Mathematics IS is a subset of Mathematics I and
Mathematics 2. Consequently, it is not appropriate for students to take Mathematics IS in combination with
Mathematics I and/or Mathematics 2 in the same year. Students taking one Mathematics subject would normally
take Mathematics IS. Students taking two mathematics subjects must take Mathematics I and Mathematics 2.
Three mathematics subjects may not be studied concurrently in the same year.

Course of Study and Certification

In Year 11 all subjects are school-based and assessed. However, subjects taken and assessed in Year 12 lead to
the award of the Senior Certificate of Achievement. Subject availability; syllabi, accreditation, assessment
procedures and public examinations are controlled and monitored by the Senior Secondary Assessment Board of
South Australia (SSABSA).

Subject Levels

There are two Iev :Is of Year 12 subjects. For entry requirements to tertiary in,titutions, students take Public
Examination subjects; however, for specific courses at the Colleges of Advanced Education, School assessed
subjects are also acceptable.

Subjects

Publicly examined science subjects are: Biology. Chemistry, Physics, Geology.
Publicly examined mathematics subjects are: Mathematics I, Mathematics 2, Mathematics IS.

WESTERN AUSTRALIA

Background

Prior to 1965. the Public Examinations Board in Western Australia conducted the Leaving Certificate
Examinations at the conclusion of Year 12 following two years of study. Four science subjects were originally
available Biology. Chemistry, Geology and Physics. In 1970 a fifth subject was introduced, namely Human
Biology; which has enjoyed an increasing popularity since its introduction. The only other change in science
subjects occurred in 1979 with the introduction of Physical Science which has been a successful addition to the
subject offerings.

Two mathematics subjects were available until 1965 Mathematic A which dealt with algebra. geometry and
trigonometry, and Mathematics B which included the study of calculus in addition to the other topics The latter
unit was regarded as the more advanced of thi, two and both were pre-requisites for most of the mathematics and
science-oriented courses at tertiary level. Another unit, General Mathematics, was introduced by the Board in
1965 It was designed as a terminal unit for students who either wished to curtail their mathematical studies at
Year 12, or who wished to study biological sciences at tertiary level. By 1970 this unit had been renamed
Mathematics I while Mathematics A and B were renamed Mathematics II and III respectively.

Despite the dual aims of Mathematics I, it soon became apparent that it was not fulfilling its purpose as far as
a terminal unit was concerned; consequently a further unit. Mathematics IV was introduced in 1974.

Mathematics II and III arc usually studied concurrently and lead to tertiary studies in which mathematics plays
an integral part. Mathematics I prov.....s a satisfactory background for tertiary studies in whi,h the mathematics
content is minimal. whilst Mathematics IV is not designed to provide a foundation for any future tertiary studies
involving mathematics The Public Examination Board was replaced by the Board of Secondary Education in
1975; and this body conducted the examinations at the end of Year 12 until it was replaced by the Secondary
Education Authority (SEA) in 1985. From !9$6, the SEA becomes responsible for the Tertiary Entrance
Examinations (TEE).

Course of Study and Certification

Two separate courses of study arc aN nimble to- students in their final years of secondary schooling. The
Secondary Education Authoritv, now approves courses of study and awards a Certificate of Secondary Education
(CSE). The Authority has also assumed the responsibilities of the Tertiary Institutions Service Centre (TISC)
which has. between 1975-1985. conducted Tertiary Admissions Examinations (TAE) within a policy established
by a committee composed of representatives of government and non-government schools, the Education
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Department and the State's various tertiary institution:.. The institutions will use the TEE results for admission
purposes from 1986.

Subject Levels

There are two levels of subjects CSE .and TAE. CSE subjects are school-based and are' assessed for the award
of the Certificate of Secondary Education. For the CSE, moderated school assessments and the results of
examinations or moderating tests are combined to <tsstss the efforts of students attending approved schools.
Typically, the subjects studied are designed to satisfy the requirements of students who do not propose to proceed
with tertiary studies.

TAE subjects arc externally examined and are intended for students seeking admission to a tertiary institution.
TAE students are awarded an aggregate score (maximum 500) based on the student's best 5 subjects. The
aggregate required for entry varies from one institution to another.

Subjects

TAE science subjects are: Biology, Human Biology, Chemistry; Physics. Geology, Physical Science.
TAE mathematics subjects are: Mathematics 1;11, Ill and IV.
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ENROLMENT STATISTICS

2.1 INTRODUCTION

Science

The Dainton Report (Council for Scientific Policy , 1968), heralded the 'swing' away from science in the United
Kingdom in the 1960's The Report pointed out that this trend could have disastrous effects on the technological
future of the country if allowed to continue, and suggested that changes should be made in school curricula to
counteract the declining interest in science amongst young people . A similar phenomenti has been observed in
Australia. Dow (1971) surveyed Australian secondary school science enrolment patterns over the period 1960 to
1969. He concluded that the proportion of students taking chemistry and physics with respect to the total pool of
available students at matriculation level was decreasing in all States. However, this decline was more than
outweighed by the proportion of students taking biology.

Duckworth (1979) challenged the Dainton Report's interpretation of the reason for the 'swing' away from
science based on an analysis of the composition of the 6th Form in the United Kingdom. His analysis revealed
that the composition of the 6th Form had changed significantly during the 1960's. Not only had the proportion of
the age cohort staying on to the 6th Form increased. but there was also a significant increase in the proportion of
females who tended not to study science subjects. Duckworth (1979) was able to show that the 'swing' was not
against science per se, but away from a range of subjects whiell require cumulative learning and were therefore
perceived by the students as being difficult and demanding.

Mathematics

A somewhat similar phenomenon of enrolment change has been evident in secondary school mathematics.
Over the past decade, a number of State, national and international reports (e.g. S rEP. 1980; Fey, 1981a, 1981b;
NACOME, 1981) concerned with mathematics achievement, course trends and instructional patterns, have
produced a wealth of information, much of which is mutually confirmatory even when considered in the light of
obvious national or cross-cultural differences among the various samples surveyed. The apparent "swing" away
from traditional or more rigorous mathematics courses; evident among high school students ill the United
Kingdom and the USA during the 1970's, parallels the situation in science and is one issue which has attracted
universal attention. The Cockcroft Report (Shuard, 1982) confirms such findings in the United Kingdom, as does
the National Assessment of Educational Progress Report (Fey. 198 lb) in the U.S.A. Concerning Australia,an
analysis of the participation patterns of secondary mathematics students conducted by the Queensland Board of
Teacher Education (1985) using three major data sources two State (STEP, 1980; Queensland Board of Teacher
Education, 1985),, and one National study (Dekkers et al 1982, 1983) suggested that mathematics enrolments
continue at a high level, boosted by a "swing- away from the more traditional mathematics courses to the less
rigorous ones.

It is important to update and examine th existing mathematics and science enrolment data, for a quiet
'revolution' has been underway in Australian secondary schools o er the last decade, and it behoves all interested
parties to gain an understanding of this phenomenon.

2.2 NATIONAL SCHOOL ENROLMENTS

The basic information on male and female retentis ities in Australian secondary schools since 1970 is shown in
Table 1. The retentivity is determined by comparing the number of Peer-Year-12 students in any one particular
year to the Parent-Year-8 population four years earlier. The data apply to all States and the Australian Capital
Territory, and have been obtained from the Australian Bureau of Statistics.

The data in Table I indicate that the female Parent-Year-8 population is less than the corresponding male
Parent-Year-8 population for each year from 1966-1985. This was also the case for the Peer-Year-12 population
until 1977 when, for the first time, the number of females in Year 12 exceeded the number of males. This change
is also reflected in the retentivities Whikt the male retentivity did not change significantly from 1970-1982, the
female retentivity has show n a steady increase since 1970, and since 1976 has exceeded the male retentivity. This
dramatic increase in female retentivity (of 89'!t, over the past 16 years) has been the single most impoitant factor
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in changing school enrolments during this period of time. However, it is significant that since 1982 the male
retentivity has increased by approximately 30%.

In terms of total retentivity, the value reached 46% in 1985 and it seems inevitable that at least half of the arze
cohort will complete Year 12 of secondary schooling in the near future.

The national trends for students enrolled in Year 8 from 1966-1985 are shown in Figure I. Atter a steady growth
from 1966 to 1975 the number of students declined, but since 1980 there has been an increase. the rate of which
has exceeded the steady growth in the late 1960's and early 1970's.

TABLE 1

School Enrolments in Australia, 1970-1985

Year
Parent-Year-8 Population

Male Female
Peer-Year-12 Population

Male Female
Retentivity

Male Female Total

1966
1967
1968
1969

111184
111593
115229
117445

106112
107297
109471
112010

-
--

--
-
--

1970 119852 113929 37597 27681 33 8 26.1 30.0
1971 122107 116136 38968 29357 34 9 27 4 31.2
1972 124604 119197 41758 32119 36.2 29 3 32.9
1973 126740 121099 41828 34854 35.6 31 1 33.4
1974 130809 124481 1129 36277 34.3 31.8 33.1
1975 132387 125984 42556 39313 34.9 33.9 34.4
1976 13(1948 124217 43657 42421 35 0 35 6 35..3
1977 127411 121306 43390 44748 34 2 37.0 35.6
1978 124883 118963 43531 46692 33.3 375 353
1979 124975 118886 43081 47007 32.5 373 349
1980 125458 12(1444 42221 46817 31.1 37.7 34.9
1981 128437 122699 4,550 46779 32.6 38.6 35.5
1982 134172 128984 41704 47941 33.4 40.3 36.8
1983 137029 130594 46697 5199! 37.4 43.7 40 6
1984 142935 137495 52728 57766 42.0 48.0 45.0
1985 1422(1(1 136173 55713 60603 43 4 49 4 46.3

The national ,nrolment trends for students in Year 12 over the period 1976-1985 are shown in Figure 2. Over
the period 1976-1982 the numbers were approximately constant, since the greater retentivity of females was
balanced by the declining retentivity of males. However, from 1983 to 1985 there has been a dramatic growth,
reflecting the enhanced male and female retentivity over these three years.

Since the Parent-Year-8 population is four years ahead of the corresponding Peer-Year-I 2 population. it is
apparent that the growth in the former from 1981-1985 will 'flow on' to Year 12 from 1985-1989. The larger age
cohort, coupled with the trends in retentivity described above, should have a significant impact on the nunmer of
students entering Year 12 in the immediate future. and presumably on the number of students wishing to enter
tertiary institutions a year later.

The remainder of this Chapter presents details of science and mathematics subject enrolments for each State.
It is to be noted that:-

The data are presented for male and female students taking science and mathematics as public examination
subjects at the end of Year 12 The exception is Queensland where students do not sit for a public examination
but are awarded ratings based on moderated school assessments during Years 11 and 12.
The data include students from both Government and non-Government schools.
The data represent the total number of siudent enrolments in science and mathematics subjects. Thus, where
students take a combination of mathematics subjects, the total mathematics enrolment will he higher than the
actual number of mathematics students.
The data include the number of students in the Parent-Year-8 population from 1966-1985 and those in the
Peer-Year-12 population from 1970-1985. This manner of presentation enables the retentivity for each State
to be determined. It also enables the proportion of students studying each subject to be calculated with respect
to the Year 12 base year and also to the Year 8 base year respectively.
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2.3 SCIENCE

Biology Enrolment Statistics

Male/female biology enrolments and their respective Parent-Year-8 and Peer-Year-12 population for each
State are presented in Table 2. The proportions of biology students with respect to the Year 12 and Year 8 base
years are also presented.

The variation of biology Year 12 enrolments over the time period 1976-1985 are shown in Figure 3. The
enrolments show a sinusoidal trend with steady increases in the late 1970's being followed by a decline in the early
1980's until in 1982 the total biology enrolmentswere less than in 1976 However from 1983 to 1985 there has been
a dramatic growth so that in 1985 the total biology enrolments reached a maximum of 52,959.

TABLE 2:

Biology Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

Year 12 Biology
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

QUEENSLAND
1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 294 3089 1 000 1.000
1971 35355 9883 30.7 3492 1 076 1.123
1972 36999 10770 32.5 4556 1.288 1 426
1973 37742 10973 32.2 2160 2773 4933 1 378 1.512
1974 39595 11368 32.8 2473 3420 5893 1.580 1.763
1975 39805 11586 32.8 2725 3649 6574 1.728 1.928
1976 39493 12920 34 9 3237 4393 7630 1.798 2.138
1977 38780 13871 36.8 35'S 4907 8482 1 862 2.330
1978 37962 14818 37.1 3836 5460 9296 1.913 2 437
1(.'79 37696 14995 37.7 3797 5790 9587 .947 2,497
1980 39319 15251 38.6 3652 5640 9291 1.855 2.439
1981 41149 15016 38.7 3393 5449 8842 1.793 2.364
1982 43800 15996 42.1 3678 5740 9418 1 793 2 572
1983 45672 17810 47 2 3919 6166 10(185 1.724 2 773
1984 48007 20865 53.1 4617 6939 11556 1.687 3,047
1985 47338 22668 55.1 4942 7209 12151 1.632 3,061

NEW SOUTH WALES
1966 75233

1967 76421

1968 77983

1(169 79161

1)70 80421 23805 31 6
1971 82712 14822 32,5

1972 83534 26564 34I
1973 84807 27061 34 2
1974 86619 26837 33 4

1975 88735 28014 33,9
1976 87605 29222 35.0 6000 9067 15067 1.000 1.000
1977 86289 30652 36 I 5985 9465 15450 0 978 0 985
1978 83230 31276 36.1 5897 9992 15889 ((.985 (.017
1979 81995 30927 34.9 5233 9867 15100 ((.947 0.943
1980 81891 28881 33.0 4698 9168 13866 0 931 0 878
1981 82439 28411 32.9 4433 8843 13276 0 906 0.853
1982 85509 28075 33.7 4050 8737 12787 0.883 0.852
1983 86881 30712 37.5 4222 8981 13203 0.833 0.892
1984 92284 33784 41 3 4779 9336 14115 0.81(1 0 956
1985 94397 34261 41.6 46(16 9065 13671 (1.774 0 919
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Table 2: (contd)

Biology Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Yeai 12

Population
Retentivity

Year 12 Biology
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

AUSTRALIAN CAPITAL 'FERMI ORY
1973 3211
1974 3469
1975 3824
1976 3877
1977 3978 2136 66 5 340 533 873 1.000 1.000
1978 3858 2317 66.8 340 564 904 0 955 0.958
1979 4(8)2 2578 67 4 366 726 1092 1.036 1 050
1980 3976 2538 65 5 305 657 962 0 927 0.913
1981 4056 2675 67.2 307 681 988 0.903 0.913
1982 4248 2720 70.5 306 635 941 0.846 0 897
1983 4651 2918 72 9 283 631 914 0.766 0 840
1984 5065 3145 791 303 635 938 0.730 0.868
1985 5107 3150 77.7 320 645 965 (1 750 0.875

VICTORIA
1966 60154
1967 59858
1968 61490
1969 62762
197(1 63801 18915 31.4 1891 4151 6042 I 000 1.000
1971 65185 19221 32.1 2108 4581 6689 1.089 1.113
1972 66983 21)367 33.1 2363 4939 7302 1.122 1.182
1973 67267 2I416 34.1 2781 5739 8520 1 245 1.352
1974 69520 21465 33.6 2787 5963 8750 1.276 1.365
I975 69672 22930 35.2 3138 65(17 9645 1.317 1.473
1976 69052 23580 35.2 3338 6898 11236 1 359 I:+22
1977 68(134 22884 34 (1 3281 6966 1(1247 1.402 1.517
1978 66932 23(146 33.1 3339 74(13 10742 1.459 1.538
1979 65684 22528 32.3 3169 7030 1(1199 1 417 1.457
1980 67(119 2258(1 32 7 3(181) 7124 10204 1.415 1 471
1981 67866 22573 33 2 2940 6855 9795 1.35$ 1.433
1982 71461 23050 34.4 2647 6617 9264 :.258 1378
1983 711)48 25385 38.7 2737 7023 9760 12(13 1 479
1984 74594 28971 43.2 3163 7438 1(16(11 1.081 1.555

TASMANIA
i906 789(1
1967 7746
1968 7762
1969 8352
1970 8162 1358 17 2 1233 1.0(8) 1.000
1971 8112 1581 20.4 1553 1.1)82 1.283
1972 8148 1787 23 0 80(1 846 1646 1.1)14 1 357
1973 8205 1966 2:,.5 $29 978 1757 0 984 1.346
1974 8532 1864 21 8 601 750 I351 0 798 1.059
1975 8555 2086 25 7 671 8(8) 1471 0.777 : 16(1

1976 8228 2(179 25.5 586 740 1326 (1.7(12 1.041
1977 8238 3113 25 8 549 771 132(1 0.688 1.029
197$ 7797 2(199 24 6 512 799 1311 0.688 0.983
1979 74(19 22I5 25.9 800 1520 232(1 1 154 1.735
198(1 7344 2237 27 2 671 1286 1957 (1 963 1.52/
1981 7358 2203 26.7 605 1157 1762 0 881 1.3M
1982 79I4 I716 22.0 57I 969 1540 0.988 1.264
1983 7939 1845 24 9 558 1056 1614 0.963 1.394
1984 8212 2(133 27.7 533 996 1529 0,828 1.332
1985 8072 2126 28.9 567 1036 1603 0 830 1,394



Table 2: (contd)

Biology Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

Year 1213, logy
Enrolments

Male Female Fowl

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

SOUTH AUSTRALIA
1966 22566
1967 22965
1968 23081
1969 23448
1970 23911 5972 26 5 2857 1.000 1.000
1971 24040 6836 29.8 1712 1.135 1.277
1972 24545 7468 32.4 4.'32 1.269 1.551
1973 25418 7730 33 0 2264 2828 5092 1.377 1 715
1974 25527 7758 324 2387 3140 5527 1.489 1.826
1975 25366 8670 36.1 2644 3607 6251 1 507 2 054
1976 24592 9093 37 0 2524 3764 6288 1.445 2 023
1977 23902 9066 35 7 2271 3710 5981 1.379 1 859
1978 23364 9124 35.7 2096 3608 5704 1.307 1.765
1979 22390 9356 36.9 1949 3457 5406 1.208 .683
1980 '2115 9535 38 8 1872 3188 5060 1 109 1 625
1981 22893 9308 38.9 1540 3046 4586 1.030 1.515
1982 23695 9580 41.0 1449 3006 4455 0.972 1.506
1983 23851 10653 47.6 1615 3097 4712 0.925 1.662
1984 23483 11087 50.1 1583 3217 4790 0.903 1.711
1985 22658 11711 51.2 1589 3146 4735 0 845 1 634

WESTERN AUSTRALIA
1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 960 1784 2744 1000 1.000
1971 20145 '866 27 6 1127 1927 3054 1.070 1.099
1972 20642 5648 29.6 1477 2448 3925 1 185 1 307
1973 21202 6121 31.7 1840 3101 494I 1.377 1.622
1974 22028 6581 12.8 2024 3366 5390 1.397 1.705
1975 22414 6870 34.1 2193 4014 6207 1.541 1 955
1976 22665 7380 35 7 2656 4530 7186 1.661 2 21)9
1977 22371 7416 35 0 2494 4875 7369 .695 2.205
1978 21861 7543 34 . 2386 5026 7412 1 676 2.135
1979 22198 7631 34.0 2346 4984 7330 1.638 2.075
1980 22110 7700 34.0 2422 5102 7524 1.667 2.107
1981 23262 7843 35 I 2243 5045 7288 585 2.067
1982 24213 8184 37 4 2165 4644 6809 1.419 1 976
1983 25014 8970 40.4 2402 4997 7399 1 407 2.115
1984 26126 10090 45,6 2809 5570 8379 1.416 / 405
1985 25138 11059 47.5 3211 6022 9233 1.424 2 518

* Peer-Year-12 Proportion in 198X =

**

Year 12 Biology Enrolment in 198X
X

Peer Year 12 Population in base year
Year 12 Biology Enrolment in base year

Parent-Year-8 Proportion 198X =

Year 12 Biology Enrolment in 198X

Year 12 Biology Enrolment in oase year X
Pal ent Year 8 Population I98(X-4)

Peer Year 12 Population 198X

Parent Year 8 Population in base year

15 2,i
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Figure 3 National trends for students taking Biology as a Public Examinations
subject as compared to the Peer-Year-12 population over the period 1976-1985
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Figure 4 depicts the statistical data in Table 2 in schematic form on a State-by-State basis. Queensland has
shown the greatest increase in student numbers over the 1970-1985 period. from 3,089 in 1970 to 12,151 m 1985:
so that Queensland now has the largest enrolmnt in biology except for New South Wales. Since 1973 there has
been an ever-increasing difference between mare and female enrolments and in 1985, 46% more females than
males were enrolled in biology. The proportion of students studying biology with respect to the 1970 base year
has exceeded unity for both Peer-Year-12 and Parent-Year-8 enrolments for every year since 19-0. In 1985 the
proportion of the Parent-Year-8 population with respect to 1970 exceeds 300%.

New south Wales has the largest number of students studying biology, but the data arc only listed since 1976
because in that year the pattern of secondary education changed in that State. The biology enrolments in Table 2
represent actual biology enrolments in 4 unit and 2 unitcourses. After reaching a maximum of 15,889 students in
1978 the NSW numbers declined significantly to a low of 12,787 in 1982, but in 1983 the downward trend stabilised
and in 1985 the number of biology enrolments reached 13,671. The overall decrease in student numbers has been
caused almost entirely by the decline in male enrolments.

The statistics for the Australian Capital Territory require some explanation. Prior to 1077 students from the
ACT took the NSW Higher School Certificate, but it proved impossible to extract the ACT data from the total
NSW figures. However the data for the ACT from 1977-1985 are listed in Table 2 and displayed in Figure 4. The
data show a constant trend with a small decline in male enrolments being offset by a slightly larger increase in
female enrolments. The proportion of biology enrolments to the Parent-Year-8 and Peer-Year-12 populations
with respect to the 1977 base year is less than unity for every year except 1979. In 1983 three biology subjects were
introduced in the ACT namely General Biology; Human Biology and Web of Life Biology. The data in Table 2
for 1983 to 1985 are a composite of these three biological science subjects.

The Victorian enrolments showed significant increases from 1970 to 1976 but thereafter the enrolments have
remained approximately constant, although there was a decline in enrolments in the early 1980's. The proportion
of students studying biology with respect to the 1970 base year has exceeded unity for both Year 12 and Year 8
enrolments for every year since 1970. The enrolments are dominated by females, with approximately 2.25 times
more females being enrolled in the 1970-1985 period than males.

The Tasmanian enrolments have been relatively constant over the I6-year period, although there was a
dramatic increase in 1979 which was due to the introduction of new Higher School Certificate subjects. However
the numbers then declined as the 'old' subjects were phased out, so that the numbers in the last few years are
essentially the same as in the early 1970's. A decline in male enrolments over the 1970-1985 period has been
counter-balanced by an increase in female enrolments. However the proportion of students studying biology with
respect to the Peer-Year-12 population compared to the 1970 base year has been less than unity for most of the
period from 1970-1985, although the corresponding proportion with respect to the Parent-Year-8 population is
greater than unity.

The South Australian enrolment figures show a rapid increase from 1970 to 1975 which paralleled the situation
in Queensland and Western Australia. However: after 1976 the numbers gradually declined to a low point of
4,455 students in 1982, but have since shown an increase. The proportion of students studying biology compared
to the Pcer-Year-12 population declined to less than unity in 1982 with respect to the 1970 base year, although
with respect to the Parent-Year-8 population the value still exceeds unity. The decline in student numbers since
the mid-1970's has been largely caused by a drop in male enrolments - from a maximum of 2,644 in 1975 to a
minimum of 1,449 in 1982. Female enrolments have also declined from 1976: but not to the same extent as the
male enrolments.

Western Australian enrolments have shown a massive increase over the 1970-1985 pet iod, most of the increase
occurring in the 1970-1976 and the 1982 -1985 periods. The increase in enrolments has been evenly distributed
between males and females The proportion of students studying biology with respect to the 1970 base year has
exceeded unity for both Peer-Year-12 and Parent-Year-8 emolimnts for every yea! since 197(1 and the 1985
Parent-Year-8 proportion is approximately 2.5 times the 1970 value
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TABLE 3:

Biology and human biology enrolment statistics in Western Australia

Year
BU,:ogy

Male Female Total
Human Biology

Male Female Total

1970 931 1635 2566 29 149 178

1971 1092 1721 2813 35 206 241
1972 1392 2014 34"5 85 434 519
1973 1620 2324 3944 220 777 997
1974 1693 2390 4083 331 976 1307
1975 17 8 2681 4419 455 1333 1788
1976 1974 2704 4678 682 1826 2508
1977 1757 2733 4490 737 2142 2879
1978 1722 2904 4626 664 2122 2786
1979 1690 2890 4580 656 2094 2750
1980 1789 2860 4649 633 2242 2875
1981 1553 2500 4053 690 2545 3235
1982 1447 2213 3660 718 2431 3149
1983 1574 /247 3821 828 2750 3578
1984 1734 2383 4117 1075 3187 4262
1985 1882 2536 4418 1329 3486 4815

It should he noted that in Western Australia, two Public Examination subjects riiology and Human Biology
are included in the statistics in Table 2. The enrolments for these two subjects are presented in Table 3 and

shown in Figure S. Although both subjects have b en offered over the period 1970-1985, Human Biology had a
very small enrolment in the early 1970's, but has now increased in popularity to the stage where the Human
Biology numbers have exceeded the Biology enrohmmts in 1984 and 1985.

Human Biology has been particularly popular s to females, with approximately three times as many females
as males taking this subject. The enrolments in Human Biology have increased consistently throughout the
period covered by this monograph, whilst the numbers in Biology reached a maximum in 1976. Male and female
e olments in Biology are much more evenly balanced than is the case for Human Biology, where approximately
72% of the 1985 enrolments are females. Undoubtedly' the presence of Human Biology in Western Australia has
been the major reason for the dramatic increase in Biology enrolments that has occurred in the 1970-1985 period
as depict 1 in Table 2 and Figure 4
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Figure 5 The number of students taking Biology and Human Biology in
Western Australia from 1970-1985
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CHEMISTRY ENROLMENT STATISTICS

Male/female chemistry enrolments and their respective Parent-Year-8 and Peer-Year-12 populations for each
State are presented in Table 4. The proportions of chemistry students with respect to the Peer-Year-12 and
Parent-Year-8 base years are also presented. 1 gur0 6 shows the variation of chemistry Year 12 enrolments over
the period 1976-1985. The numbers have shown a si,:ady. if unspectacular. growth over this period. from 24.739
in 1976 to 33,930 in 1985.

The statistical data in Table 4 on a State-by-State basis are depicted (in schematic form) in Figure 7. Of all the
States, Queensland has shown the greateq increase in student numbers over the 1970-1985 period. Since 1975 the
enrolments have increased from 4.340 to 6,899 (a 59% increase). Until the last few years r,mst of this growth his
resulted from increased female enrolments. However, despite this increase in the number of students studying
chemistry, their proportion of the Peer-Year-12 population has declined to 0.623 (compared with the situation in
1970), due to the massive increase in retentivity (from 29.4% to 551%). over this period. This is in contrast to
the proportion of the Parent-Year-8 population which has remained relatively constant from 1970-1985 except
for a decline in the mid-1970's.

Table 4:
Chemistry Enrolment Statistics in Australia

Parent
Year Year 8

Population

Peer
Year 12

Population
Retentivity

Year 12 Chemistry
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**P.:;.7nt
Yea.

Proportion

QUEENSLAND
1966 32021

1967 32242

1968 33127

1969 34043

1970 34679 9407 29.4 4597 1.000 1.000
1971 35355 9883 307 4597 0.952 0.993
1972 36999 10770 32 5 5268 1 001 1.108
1973 37742 10973 32 2 3259 1297 4556 0.856 0.939
974 39595 11368 32.8 3182 1300 4482 0 808 0.901
1975 39805 11586 32.8 3012 1328 4340 0.767 0.855
1976 39493 12920 34.9 3195 1307 4502 0 713 0 848
1977 3878() 13871 36.8 3321 1418 4739 0.699 0 875
1978 37962 14818 37.1 3422 1649 5071 0.701 0.892
1979 37696 14995 37 7 3349 1830 5179 0.707 0.907
1980 39319 15251 38 6 3446 1962 5408 0.726 0 954
1981 41149 15016 38.7 3236 2045 5281 0.720 0 949
1982 43800 15996 42.1 3329 2100 5429 0.695 0.096
1983 45672 17810 47.2 3674 2269 5943 0.683 1.098
1984 48007 20865 53 I 3963 2470 6433 0.631 1.140
1985 47338 22668 55 I 4303 2596 6899 0.623 1 168

NEW SOUTH WALES
1966 75233

1967 76421

1968 77983

1969 79161

1970 80421 23805 31.6

1971 82712 24822 32.5

1972 83534 26564 34 I

1973 84807 27061 34.2

1974 86619 26837 33.4

1975 88735 28014 33 9

1976 87605 2922/ 35 0 5931 2350 8281 I.M0 000
1977 86289 30652 36.1 5920 2584 8504 0 979 I 012

1978 83230 31276 36 I 6346 2917 9263 1.045 1.079

1979 81995 30927 34 9 6433 3261 9694 I 106 ,102
1980 81891 28881 33.0 6328 3635 9963 I 217 1.147
1981 82439 28411 32.9 5591 3320 8911 1 107 .042

1982 85509 28075 33.7 5582 3423 9005 1 132 1 091

1983 86881 30712 37.5 6215 3812 10027 I 152 1 234

1984 92284 1;784 41 3 6309 3884 10193 1,065 1.256
1985 94397 34261 41.6 6453 4292 10745 1.107 1 315
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Table 4: (contd)

Chemistry Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

`)/0

Year 12 Chemistry
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

AUSTRALIAN CAPITAL TERRITORY
1973 3211
1974 3469
1975 3824
1976 3877
1977 3978 2136 66 5 299 137 436 1 000 .001,
1978 3858 2317 66.8 391 167 558 1 180 1 185
1979 4002 2578 67.4 411 257 668 1.269 1.287
1980 3976 2538 65.5 429 162 691 1 338 1.313
1981 4056 2675 67.2 415 309 624 1.143 1.155
1982 4248 2720 70.5 408 392 800 1.441 1.527
1983 4652 2918 72.9 457 391 848 1.424 1.561
1984 5065 3145 79 I 435 391 826 1.287 1.530
1085 5107 3150 77.7 400 395 795 1.236 1444

VICTORIA
1c66 60154
1967 59858
1968 61490
1969 62762
1970 63801 18915 31.4 4782 1554 6336 1.000 1.000
1971 65185 19221 32.1 4723 1529 6252 0.972 0 967
1972 66938 2(1367 33 1 4423 1562 5985 0.877 0.924
1973 67267 21416 34.1 4544 1675 6219 0.867 0.941
1974 69520 21465 33.6 4325 1721 6046 0.841 0.900
1975 69672 22930 35.2 4348 2031 6379 0 811 0.929
1976 69052 23580 35 2 4355 2056 6411 0.812 0.909
1977 68(134 22884 34.0 4348 2199 6547 0.854 0 924
1978 66932 23046 33 1 4400 2409 6809 0.882 0.930
1979 65684 /2528 32..3 4287 2533 6820 0.984 0.929
1980 67019 12580 32 7 4190 2634 6824 0.902 0.938
1981 67866 22573 33 2 4246 2757 7003 0.926 0.977
1982 71461 23050 34 4 4168 2871 7039 0 912 0.998
1983 71048 25395 38.7 4287 2906 7193 0,845 1.040
1984 74594 28971 43.2 4475 2987 7462 0.769 1.057
1985 73092 30706 45.1 4503 3251 7754 0.754 I.08:)

"TASMANIA

1966 7890
1967 7746
196$ 7762
1969 8352
1970 $162 1358 17,2 884 1.000 1.000
1971 8112 1581 20 4 873 ((.848 1 006
1972 814$ 1787 23.0 537 195 732 0.629 0.842
1973 8205 1966 23 5 495 180 675 0.527 0 721
1974 8532 1864 22 8 465 16$ 633 0 522 0.692
1975 8555 2086 25.7 421 174 595 0 438 0.655
1976 k218 2079 25 5 408 149 557 0.412 0.610
1977 8238 2113 25 8 972 393 1159 0,843 1.261
1978 7797 2099 24.6 783 382 1165 0.853 1 219
1979 7409 2215 25 9 763 394 1157 0.802 12(8
1980 7344 2237 27 2 791 38(1 1071 0.727 1.149
1981 7358 2203 26.7 682 346 1028 0 717 1 114
1982 7914 1716 22 0 679 315 994 0 890 1.138
1983 7939 1845 24.9 773 354 1127 0.938 1.358
1984 821' 2(133 27.7 694 331 1025 0 775 1.246
1985 8072 2126 28 9 616 353 969 0 700 1 175
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Table 4: (contd)

Chemistry Enrolment Statistics in Australia

Parent Peel Year 12 Chemistry
Year Year8 Year 12 Retentivity Enrolments

Population Population % Male Female Total

*Peel
Year 12

Proportion

**Parent
Year 8

Proportion

SOUTI I AUSTRALIA
1966 22566
1967 22965
1968 23081
1969 23448
1970 23911 5972 26.5 3124 1 000 I 000
1971 24040 6836 29 8 3104 0.868 () 976
1972 24545 7468 32.4 3147 0 806 P 985
1973 25418 7730 33.0 7259 778 3037 0 75, 0.936
1974 25527 7758 32.4 2046 705 2751 0.678 0 831
1975 25366 8670 36.1 1975 685 2660 (1587 0.799
1976 24592 9093 37.0 1878 645 2523 0 530 (1.743
1977 23902 9066 35 / 1752 753 1505 0.528 0 712
1978 23364 9124 35.7 1722 852 2574 ((.545 0.728
1979 22390 9356 36.9 1836 879 2715 0.555 0.773
1980 22115 9535 38.8 1897 928 2825 0.566 0.830
1981 22893 9308 38.9 1837 929 2766 0.568 (1836
1982 23695 9580 41.0 1890 1097 2987 0.596 0.923
1983 23851 10653 47 6 2100 1 136 3236 0 581 1.044
1984 23483 11087 50 1 2019 1092 3111 0 536 1.016
1985 7/657 11711 512 2000 1099 3099 0 506 0.978

WESTERN AUSTRALIA
1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 1871 465 2336 I01)0 10(10
1971 20145 4866 27 6 1880 531 2411 0.993 1.019
1972 20642 5648 29.6 1917 604 2521 0 894 0 986
1973 21202 6121 31 7 1882 564 2446 0 801 0 943
1974 22028 6581 32.8 1927 648 2575 0.784 0.957
1975 22414 6870 34.1 1822 685 2507 0.731 0.928
1976 22665 7380 35 7 1795 670 2465 0 669 0 890
1977 22371 7416 35 0 1800 779 2579 0.697 0.907
1978 21861 7543 34.2 ! 744 927 2671 0.709 0.904
1979 22198 7631 34 0 1981 1060 3041 828 1.049
1980 2211(' 7700 34 0 1591 921 2513 0 769 0 972
1981 23262 7843 35.1 1584 806 2390 0 611 0.796
1982 24213 81 84 37 4 1917 1126 3043 0.745 1.037
1983 25014 8970 40 4 2063 1270 3333 (1 74,' 1 119
1984 2611'. 10090 45 6 2101 1280 3381 0 67 1.140
1985 25138 11059 47.5 2144 1425 3669 0 665 1.176

* Peer-Year-12 Proportion in I 98X =

Year 12 Chemistry Enrolment in I 98X Peer Year 12 Population in base year
Year 12 Chemistry Enrolment in base year

X
Peer Year 12 Population I 98X

** Parent-Year-8 Proportion I 08X =

Year 12 Chemistry Enrolment in I 98X Parent Year8 Population in base year
Year 12 Chemistry Enrolment in base year

X
Parent Year8 Population 198(X-4)
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Figure 6 National trends for students taking Chemistry as a Public Examinations
subject as compared to the Peer-Year-12 population over the period 1976-1985
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New South Wales has the largest number of students studyingchemistry , but the data are only listed since 1976
becar -e in that year the pattern of secondary education changed in that State. Enrolment data since 1983
repro znt enrolments for students taking 2 Unit Chemistry. The NSW enrolments as a proportion of Parent-
Year-8 and Peer-Year-12 have exceeded the base year for essentially all of the 1976-1985 period, although the
actual numbers have varied considerably. The growth in the number offemales studying chemistry has increased
by approximately 83% over th 10-year period, although the number of males has remained relatively constant.

The data for the ACT from 1977-1985 are listed in Table 4 and displayed in Figure 7. The data show a steady
increase in chemistry enrolments from 1977-1985, with the female enrolments increasing at a faster rate lathe"
than the male enrolments. The proportion of chemistry enrolments to the Parent-Year-8 and the Peer-Year-12
populations with respect to the 1977 base year,. exceed unity for each year of the period and represents the
healthiest situation of all the States. It should he noted that the ACT retentivity of 77.7% in 1985 is the highest in
the nation.

A physical science unit is offered in the ACT, and 143 student enrolled in the subject in 1985 (sec Table 7).
This is a significant number when compared to the 795 students enrolled in chemistry. The ACT also offers units
in Applied Science, Astronomy, Electronics, Oceanography and Technology, and these subjects will be
discussed later in this chapter.

The Victorian numbers have shown a steady increase over the 197(1-1(185 period. In contrast to NSW, the
proportion of chemistry Year 12 enrolments with respect to the Peer-Year-12 population has declined since the
1970 base year, although with respect to the Parent-Year-8 population it has remained close to unity for most of
the period. The growth in actual numbers has occurred because of the increasing interest in chemistry by females,
whereas the number of males enrolled in the subject has actually declined.

The Tasmanian chemistry enrolments show an interesting trend in that from 197(1-1976 they averaged
approximately 700 whereas from 1977-1985 the average was approximately 1,100 In 1977 the new subjects
Chemistry A and B were introduced, but the existing subject was not phased out until 1978. Students were able
to enrol in any of the three chemistry subjects. The overall chemistry enrolments have remained relatively stable
since 1977 and there has been little variation in the proportion with respect to Parent-Year- 8 or Peer-Year-12
populations.

The enrolments in South Australia are approximately identical in 1985 as they were in 1970, although a decline
occurred for most of the period coveted in this review. Modest increases in female enrolments have been offset
by a small decline in male enrolments. Since the retentivity from Year 8 to Year 12 in South Australia has
increased from 26.5% in 1970 to 51.2% in 1985, it is apparent that the proportion of students studying chemistry
compared to the Peer-Year-12 population must have declined. In fact in 1985 the proportion was only 0.506 of
the 1970 base year. However, with respect to the Parent-Year-8 population, the situation is not as serious, for
despite the fact that throughout most of the period the proportion was less than the base year,. the proportion
exceeded unity in 1983 and 1984.

The Western Australian enrolments have shown a steady if unspectacular growth over the 1970-1985 period.
This s been caused by a significant increase in the number of females opting to study tne subject, from
approximately 500 in the early 1970's to approximately 1,300 students in the last few years. However, it is
disappointing to note that the number of males has not increased significantly over the same period. As would he
expected, the proportion of students enrolled in chemistry compared to the Peer-Year- 12 population has
declined over the period as the retentivity of students has increased, but with respect to the Parent-Year-8
population some gains are now evident.

An examination v` the Western Australian enrolments indicate a sudden drop in 1980 and 1981 followed by a
strong growth fron. 1982 to 1985. This is due, at least in part, to the introduction of a new Public Exam nations
subject entitled Physical Science, which was examined for the first time in 1979. This subject incorporates
material which would normally be classified as "chemistry" and "physics". Few students opted to study this new
subject in 1979 as it was being tnalled in a relati-,ely small number of schools. The number increased to 444 in 1980
and has steadily increased so that 796 students were enrolled in 1985 (sec Table 7).

The introduction of the subject Physical Science may have caused a drop in the number of students opting, for
Chemistry in 1980 and 1981, since the Physical Science unit could he substituted for Chemistry as an entry to
many tertiary level courses. However, the effect appears to have been short-lived, and the Chemistry numbers
now exceed their previous total whilst the Physical Science numbers have been sustained. It could be argued that
the Chemistry numbers 'or Western Australia in Table 4 should be increased in the period 1979-1985 to include
the additional Physical Science students. It is apparent that this new subject is attracting a new clientele of
students and is not undercutting, to any serious extent, the number of students enrolled in chemistry.

It is also of interest to note that Victoria introduced a physical science subject in 1983. The unit has had an
average enrolment of approximately 120 from 1983-1985 (see Table 7), but it is too early to comment on its
effectiveness in the Victorian context.
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GEOLOGY ENROLMENT STATISTICS

The number of male and female geology students and their respective Parent-Year-8 and Peer-Year 12
population for each State are presented in Table 5 together with the proportions of geology students with respect
to the Peer-Year-12 and Parent-Year-8 ba .... years. Figure 8 shows the variation of geology Year 12 enrolments
over the period 1976-1985. The numbers have .,hm.vn a slow but steady decline throughout this period, from 4,124
in 1976 to 3,128 in 1985.

The statistical data in Table 5 is depicted in Figure 9 in schematic form on a State-by-State basis. The
Queensland enrolments were extremely low in the early 1970's but increased dramatically in 1976 and 1977 after
which the numbers have remained approximately constant. The increase in the number of females studying
geology has been remarkable since approximately 50 females were enrolled in the early 1970's compared to
approximately 200 since 1976. In the same period the number of males studying geology hasmore than doubled.
The proportion of students studying geology with respect to the 1970 base year has been in excess of unity for
every year of the 1970-1985 period for both Parent-Year-8 and Peer-Year-12 populations. In fact, in 1983 the
proportion with respect to the Parent-Year-8 population was 3.6 times the number in 1970.

Table 5:

Geology Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

%

Year 12 Geology
Enrolments

Male Female Total

*Peer
Ycar 12

Proportion

**Parent
Year 8

Proportion

QUEENSLAND
1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 29.4 176 1.000 1.000
1971 35355 9883 30.7 271 1.466 1.529
1972 36999 10770 32 5 326 1 618 1.790
1973 37742 10973 32.2 211 43 254 1.242 1 363
1974 39595 11368 32.8 171 51 222 1.044 1.165
1975 39805 11586 32.8 178 41 219 1 012 1.127
1976 39493 12920 34.9 370 118 488 1 853 2./03
1977 3878() 13871 36.8 449 210 659 2.54(1 3.177
1978 37962 14818 37.1 431 201 632 2.283 2.907
1979 37696 14995 37.7 393 195 588 2.103 2.699
1980 39319 15251 38.6 411 199 610 2 138 2 810
1981 41149 15016 38.7 414 192 606 2.157 2 843
1982 4380() 15996 42.1 441 187 628 2 098 3.010
1983 45672 17810 47.2 506 231 738 2 215 3 562
1984 48007 20865 53.1 454 239 693 1.775 3.207
1985 47338 22668 55.1 536 186 722 1.702 3 192

NEW SOUTH WALES
1966 75233
1967 76421
1968 77983
1969 79161
197() 80421 23805 31.6
1971 82712 24822 32.5
1972 83534 26564 34.1
1973 84807 27061 34 2
1974 86619 26837 33 4
1975 88735 28014 33.9
1976 87605 29121 35.0 1059 319 1378 1.000 1.000
1977 86289 30652 36 1 941 349 1290 0.892 0 921
1978 83230 31276 36.1 879 310 1189 0 806 0 832
1979 81995 30927 34 9 822 347 1169 0.802 0399
1980 81891 28881 33 0 656 271 927 0 681 0.641
1981 82439 28411 32 9 771 35() 1121 0.837 0.788
1982 85509 28075 33.7 634 310 944 0.713 0.688
1983 86881 30712 37.5 782 336 1118 0 77I 0 827
1984 92284 33784 41 3 766 377 H43 0.717 0.846
1985 94397 34261 41.6 656 258 914 0 566 0 672



Table 3: (contd)
Geology Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

%

Year 12 Geology
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Pal ent
Year 8

Proportion

AUSTRALIAN CAPITAL TERRITORY
1973 3211
1974 3469
1975 3824
1976 3877
1977 3978 2136 66.5 50 13 63 1.000 1 000
1978 3858 2317 66.8 55 9 64 0.937 0 940
1979 4002 2578 67.4 31 8 39 0.513 0 520
1980 3976 2538 65.5 39 5 44 0.588 0.578
1981 4056 2675 67.2 47 8 55 0.697 0.705
1982 4248 2720 0.5 54 9 63 0 785 0.832
1983 4651 2918 72.9 68 30 98 1 139 1 248
1984 5065 3145 79.1 63 16 79 0.852 1.013
1985 5107 3150 77.7 64 24 88 0.947 1.105

VICTORIA
1966 60154
1967 59858
1968 61490
1969 62762
1970 63801 18915 31.4 58 40 98 1 000 1.000
1971 65185 19221 32.1 54 42 96 0.964 0.984
1972 66938 20367 33 1 44 38 82 0.777 0.819
1973 67267 21416 34.1 38 42 80 0 721 0.782
1974 69520 21465 33.6 43 39 82 0 737 0 789
1975 69672 22930 35 2 26 3-, 63 0.530 0.593
1976 69052 23580 35.2 I 1 1 75 186 1.522 1.706
1977 68034 22884 34.0 145 152 297 2.505 2 710
1978 66932 23046 33,1 131 123 254 7.127 2.243
1979 65684 22528 32.3 142 164 306 2 622 2 696
1980 67019 22580 32.7 150 161 311 2 658 2.765
1981 67866 22573 33.2 128 129 257 2.197 2 319
1982 71461 23050 34.4 100 118 218 1.825 1.999
1983 71048 25395 38 7 127 132 259 1.968 2.420
1984 74594 28971 43.2 71 106 177 1 179 1 621
1985 73092 30706 45 2 102 64 166 1.043 1 51)1

TASMANIA
1966 7890
1967 7746
1968 7762
1969 8352
1970 8162 1358 17.2 481) 1 000 1.000
t971 8112 1581 20.4 587 1 050 1 246
1972 8148 1787 23.0 435 155 590 0 934 1.249
1973 8205 1966 23.5 371 159 530 0.767 1 043
1974 8532 1864 22.8 370 148 518 (I 786 11)43
1975 8555 2086 25.7 350 147 497 0 674 1 007
1976 8228 2079 25 5 344 212 556 0.757 1.122
1977 8238 3113 25.8 387 202 589 0.789 1 180
1978 7797 2099 24.6 402 209 611 0 824 1 177
1979 7409 2215 25.9 278 155 433 0.553 0.832
1980 7344 2237 27.0 251 146 397 0 492 0.777
1981 7358 2203 26 7 235 132 367 0.471 0 732
1982 7914 1716 22.0 210 128 338 0.557 0,713
1983 7939 1845 24.9 191 115 306 0 469 0,679
1984 8212 2033 27.7 203 102 305 0 424 0 683
1985 8072 2126 28.9 222 1(14 326 0.434 0.728
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Table 5:

Geology Enrolment Statistics in Australia

Year
Parc-
Yea

Populat,

Peer
Year 12

Population
Retentivity

%

Year 12 Geology
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

SOUTH AUSTRALIA
1966 2256
1967 22965
1968 23081
1969 23448
1970 23911 5972 26.5
1971 24040 6836 29.8
1972 24545 7468 32.4
1973 25418 7730 33.0 359 174 533 1.000 1.000
1974 25527 7758 32.4 447 264 711 1 329 1.308
1975 25366 8670 36.1 681 431 1112 1.860 2 035
1976 24592 9093 37.0 821 566 1387 7.712 2.486
1977 23°02 9066 35.7 791 729 1529 2.446 2.646
1978 23364 9124 35 7 811 802 1613 2.564 2.780
1979 22390 9356 36 9 801 762 1563 / 473 2.711
1980 22115 9535 38.8 810 f95 1505 2.289 2.692
1981 22893 9308 38 9 634 646 1280 1.994 2.356
1982 23695 9580 41.0 613 565 1178 1.783 2.218
1983 23851 10653 47.6 598 515 1113 1.515 2.187
1984 23483 11087 50.1 519 398 917 1.200 1.824
1985 22658 11711 51 2 441 305 746 0.924 1.434

WESTERN AUSTRALIA
1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 74 2 76 1 000 1.000
1971 20145 4866 27.6 116 7 123 1.577 1.598
1972 20642 5648 29 6 140 25 165 1.799 1 983
1973 21202 6121 31 7 120 14 134 1.348 1.538
1974 22028 6581 32.8 118 17 135 1.263 1.541
1975 22414 6870 34 1 139 14 153 1.371 1.740
1976 22665 7380 35.7 1 1 1 18 129 1.076 1.432
1977 22371 7416 350 119 24 143 1.187 1.545
1978 21861 7543 34 7 118 27 145 1.184 1,508
1979 22198 7631 34.0 88 26 114 0.920 1.165
1980 2211(1 7700 34.0 134 25 159 1 272 1.607
I 181 23262 7843 35.1 154 16 170 1.335 1.751
1982 24213 8184 37.4 144 13 157 1.181 1.645
1983 25014 8970 40.4 150 22 172 1.181 1.775
1984 26126 10090 45.6 133 14 147 0.897 1.523
1985 25138 H059 47.5 149 17 166 0.924 1.634

' Peer-Year-12 Proportion in I 98X =

I,*

Year 12 Geology Enrolment in 198X
X

Peer Year 12 Population in base year
Year 12 Geology Enrolment in base year Peer Year 12 Population I 98X

Parent-Year-8 Proportion I98X =

Year 12 Geology Enrolment in I 98X Parent Year 8 Population in base year
Year 12 Geology Enrolment in base year

X
Parent Year 8 Population 198(X-4)
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Figure 8 National trends for students taking Geology as a Public Examinations subject as
compared to the Peer-Year-12 population over the period 1976-1985

1 600

1 400

1200

1 000

800

600

400

200

11

Number

f

-- ,

V,
V

A

?
a

0

GEOLOGY

0

0 0

,)A.,
% V

4.7.6

o
0

-,-V.....

.7v , ";L- - --V- - ...Y.' .470....,0/41 0 N.,/ v.,____, / 07 \4,-... -le
-Al.' " -,.. - 4- - 0 -- 2,e- --e -

27".....0-0.0.---130

0 New South Wales

South Australia

Queensland

v Tasmania

0 Victoria

Western Australia

A.C.T.

1970 1972 1974 1976 1978 1980 1982 1984 1986 Year

Figure 9: The number of students taking Geology as a Public Examinations subject
from 1970-1985 (Victoria, Queensland, South Australia, Western Australia and Tasmania),
from 1976-1985 (New South Wales), and from 1977-1985 (ACT)

27 36



For New South Wales, the data are only listed since 1976 because in that year the pattern of secondary
education changed in that State. The geology enrolments in Table 5 represent the number of students enrolled in
4-unit and 2-unit courses. The numbers have declined somewhat over the 1976-1985 period, the decline primarily
being brought about by a reduction in the male enrolments. The NSW enrolments, as a proportion of the Parent-
Year- 8 and Peer-Year-12 population, have been less than the base year for the total period.

The number of geology students in the ACT is also extremely small, averaging 66 per year from 1977-1985.
The female enrolment has been approximately 14 per year. In 1983 a new subjca entitled Earth Science was
introduced in the ACT. The data listed in Table 5 for 1984 arid 1985 includes both the Geology and Earth Science
enrolments.

The Victorian enrolments in geology in the 1970-1975 pi riod were exceptionally low for a State with such a
large age cohort. However, subsequent to 1975 the numbers trebled to a high point of 311 in 19r, before
declining to 166 in 1985. It is significant that, from 1979 to 1984, females have exceeded the number of male
enrolments.

The Tasmanian enrolments averaged 550 students per year over the 1970-1978 period, but subsequent to this
there has been a steady decline to just over 300 students in 1984 ttnd 1985. The proportion of students studying
geology with respect to the Peer-Year-12 population has now declined to approximately 43% of the 1970 year,
and even the Parent-Year-8 proportion is now less than unity. The decline in the enrolments has been caused
primarily by a drop in male enrolments, but female enrolments have also declined to approximately 50% of the
maximum number during this period.

The South Australian enrolments in geology have shown a massive change since the subject was introduced in
1973 The numbers showed a three-fold increase from 1973 to 1978, but subsequently there has been a steady
decline so that the 1985 enrolment of 746 is the lowest since 1974. However, the proportion of students studying
geology, when compared to both the Parent-Year-8 and the Peer-Year-12 populations, exceeds unity for each
year of the 1973-1984 period when compared to the base year. The male and female enrolments show similar
trends over the 1973-1985 period.

The geology enrolments in Western Australia have not varied greatly since 1971, averaging about 150 students
per year over this period. It is surprising that geology does not have a stronger enrolment in this mineral-rich
State, but very few schools are able to offer geology as a Public Examinations subject. The number of females
studying geology is extremely low, averaging 18 students per year over the 16-year period.

PHYSICS ENROLMENT STATISTICS

The number of male and female physics students and their respective Parent-Year-8 and Peer-Year-12
populations for each State are presented in Table 6 together with the proportions of physics students with respect
to the Peer-Year- I 2 and Parent-Year-8 base years. The variation of physics Year 12 enrolments over the time
period 1976-1985 is shown in Figure ID. The numbers are remarkedly constant, and although there have been
small increases from 1983, these are not commensurate with the Year 12 population increase. In 1985 therewas
a total of 29.018 physics enrolments. The physics enrolment trends closely approximate the chemistry enrolment
trends over the same period of time (see Figure 6).

The statistical data in Table 6 on a State-by- State basis i.. depicted (in schematic form) in Figure II.
Queensland enrolments have shown an increase, particularly from 1982 to 1985. However, in terms of the Peer-
Year-12 population the proportion has been decreasing, even in 1983-1985 when the actual numbers have shown
a dramatic growth. This is duc to the increase in retentivity which has occurred in Queensland - from 29.4% in
1970 to 55.1% in 1985 On the other hand, the proportion of students studying physics with respect to the Parent-
Year-8 population has been maintained over this 16-year period.

New South Wales has the largest number of students in physics and, together with Victoria, make up more than
half the national total. The data for NSW commence in 1976 because in that year the pattern of secondary
education changed. Data since 1983 represent enrolments for students taking the 2-unit Physics subject. The
NSW enrolments as a oroportion of Par 9t-Year-8 or Peer-Year-12 have remained relatively constant with
respect to 1976. The male physics enrolment is at least 3 times as great as the female enrolment. The actual
numbers have varied considerably, but during 1981-1985 they have increased from the low point of 1981-1982.

The statistics for the Australian Capital Territory are listed in Table 6 from 1977. The data show a steady
growth in physics enrolments (from 484 in 1977 to 749 ill 1985), The proportion of physics enrolments to the Peer-
Year-12 population is greater than the 1977 base ear throughout the period, as is the proportion with respect to
the Parent-Year-8 population The proportion of females studying physics has also increased steadily throughout
the past 7 years.



Table ,i:

Physics Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

%

Year 12 Physics
Enrolment.,

Male Female Total

*Peer
Year 12

Ploportion

'*Parent
Year 8

Plopor non

QUEENSLAND
1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 29.4 3988 1.000 1.000
1971 35355 9883 30.7 4135 0 987 1 030
1972 36999 10770 32.5 4791 1.049 1.161
1973 37742 10973 32.2 3186 904 4099 0.886 0.972
1974 39595 11368 32 8 3066 863 3929 0 816 0.911
1975 39805 11586 32 8 2924 892 3816 0 777 0.867
1976 39493 12920 34.9 3070 813 3892 0.711 0.845
1977 38780 13871 36.8 3167 929 4096 0.697 0.872
1978 37962 14818 37.1 3273 1035 4308 0.686 0.874
1979 37696 14995 37.7 3150 1136 4286 0.674 0.865
1980 39319 15251 38.6 3236 1148 4384 0 678 0.891
1981 41149 15016 38.7 3078 1165 4243 0 667 0.879
1982 43800 15996 42.1 3170 1197 4367 0.644 0.924
1983 45672 17810 47.2 3435 1221 4656 0.617 0.992
1984 48007 20865 53.1 3725 1308 5033 0.569 1.028
1985 47338 22668 55 I 3969 1429 5398 0 562 1.053

NEW SOUTH WALES
1966 75233
1967 76421
1968 77983
1969 79161
1970 80421 23805 31 6
1971 82712 24822 32,5
1972 83534 26564 34.1
1973 84807 27061 34 2
1974 86619 26837 33.4
1975 88735 28014 33.9
1976 87605 29222 35.0 6890 1751 8641 1.000 100(1
1977 86289 30652 36 I 6750 1915 8665 0.956 0.988
1978 83230 31276 36.1 7049 2025 9074 0 981 1,013
1979 81995 3(1927 34.9 7122 1113 9345 1.022 1,018
1980 81891 28881 33 0 6848 2290 9138 1.070 1.0(18
1981 82439 28411 32.9 6122 1987 8109 0 965 0 908
1982 85509 28075 33.7 6134 1995 8129 0.079 0.944
1983 86881 30712 37 5 6877 2355 9232 1.017 1 088
1984 92284 33784 41 3 7003 2343 9346 (1.936 1 103
1985 94397 34261 41.6 7005 2546 9551 0.943 1 120

AUSTRALIAN CAPITAL TERRITORY
1973 3211
1974 3469
1975 3824
1976 3877
1977 3978 2136 66 5 390 94 484 1 000 1.0(10
1978 3858 2317 66 8 491 108 599 1 141 1 14
1979 4002 2578 67.4 491 142 633 1 084 1 498
1980 3976 2538 65.5 489 143 632 1.099 1.081
1981 4056 2675 67 2 481 164 645 1 064 1.076
1982 4248 2720 70.5 475 230 705 1.144 1 212
1983 4651 2918 72 9 528 215 743 1.124 1 232
1984 5065 3145 79.1 564 253 817 1 146 1 363
1985 5107 3150 77.7 511 238 749 1 049 1.225
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Table 6: (cant)

Physics Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

%

Year 12 Physics
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

VICTORIA
1966
1967
1968
1969

60154
59858
61490
62762

1970 63801 18915 31 4 4945 1391 6336 1.000 1.000
1971 65185 19221 32.1 4892 1310 6202 0.963 0 984
1972 66938 20367 33 1 4531 1312 5843 0.861 0.902
1973 67267 21416 34.1 4552 1256 5808 0.810 0.879
1974 69520 21465 33.6 4322 1210 5532 0.769 0.823
1975 69672 22930 35 2 4230 1320 5550 0.723 0.808
1976 69052 23580 35.2 4109 1248 5357 0.678 0.760
1977 68034 22884 34.0 4056 1220 5276 0.688 0.745
1978 66932 23046 33 1 4217 1315 5532 0.717 0.755
1979 65684 22528 32.3 4126 1366 5492 0.728 0.748
1980 67019 22580 32.7 4057 1405 5462 0 722 0.751
1981 67866 22573 33.2 4132 1410 5542 0.733 0 773
I%2 71461 23050 34.4 4050 1446 5496 0.712 0.780
1983 71048 25385 38 7 4097 1466 556Y 0.654 0.804
1984 74594 28971 43.2 4322 1447 5769 0.594 0.817
1985 73092 30706 45 2 4352 1507 5859 0.570 0.820

TASMANIA
1966 7890
1967 7746
1968 7762
1969 8352
1970 8162 1358 17.2 850 1.000 1.000
1971 8112 1581 20 4 852 0.861 1.021
1972 8148 1787 23.0 595 195 790 0.706 0.945
1973 8205 1966 23.5 489 141 630 0 512 0.700
1974 8532 1864 22.8 460 135 595 0.510 0.661
1975 8555 2086 25.7 429 146 575 0.440 0.658
1976 8228 2079 35.5 674 207 881 0 (77 1.004
1977 8238 3113 25.8 793 217 1010 0.764 1.143
1978 7797 2099 24 6 730 236 966 0.735 1.051
1979 7409 2,15 25 9 735 213 948 0.684 1 029
1980 7344 2237 27 2 690 230 920 0.650 1 027
1981 7358 2203 26.7 684 206 890 0.645 1.003
1982 7914 1716 22.0 699 199 898 0.836 1.069
1983 7939 1845 24.9 787 224 1011 0 875 1 267
1984 8212 2033 27.7 702 184 886 0 696 1. C2.0
1985 8072 2126 28.9 696 191 887 0 667 1.119
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Table (: (contd)

Physics Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

Year 12 Physics
Enrolments

Male Female Total

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

SOUTH AUSTRALIA
1966 22566
1967 22965
1968 23081
1969 23448
1970 23911 5972 26.5 3107 1.000 1.000
1971 24040 6836 29.8 3081 0.866 0.974
1972 24545 7468 32.4 3223 0.830 1.014
1973 25418 7730 33 0 2467 631 3098 0.770 0.960
1974 25527 7758 32.4 2293 558 2851 0.706 0.866
1975 25366 8670 36 1 2185 543 2728 0.605 0 884
1976 24592 9093 37.0 2101 531 2612 0.556 0.729
1977 23902 9066 35.7 2075 592 2667 0.565 0.762
1978 23364 9124 35 7 1999 689 2688 0.566 0.765
1979 2239(1 9356 36.9 2074 699 2773 0.570 0.794
1980 22115 9535 38.8 2192 740 2912 0.591 0.866
1981 22893 9308 38.9 2125 783 2908 0.600 0.884
1982 23695 9580 41.0 2199 929 3128 0.638 0.972
1983 23851 10653 47.6 2361 994 3365 0.607 1.092
1984 23483 11087 50 I 2311 947 3258 0.666 1.070
1985 22658 11711 51.2 2185 893 3078 0.505 0.977

WESTERN AUSTRALIA
1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 2096 403 2499 1 000 1.000
1971 20145 4866 27.6 2111 435 2546 0.980 1.006
1972 20642 5648 29.6 2095 465 2560 0.849 0.936
1973 21202 6121 31.7 2012 464 2496 0.764 0.900
1974 22028 6581 32.8 2054 559 2613 0.744 0.907
1975 22414 6870 34.1 1924 536 2460 0.671 0.851
1976 22665 7380 35 7 1803 573 2376 0.633 0.842
1977 22371 7416 35.0 1899 596 2495 0.639 0.820
1978 21861 7543 34.2 1813 723 2536 0.630 0.802
1979 22198 7631 34.0 1965 807 2772 0.708 0 897
1980 22110 7700 34 0 1645 585 2230 0.650 0 822
1981 21262 7843 35 I 1667 515 2182 0.521 0 680
1982 24213 8184 37.4 1966 861 2827 0.647 0.901
1983 25014 8970 40.4 2211 951 3162 0.660 0.992
1984 26126 10090 45.6 2208 1001 3209 0.596 1 011
1985 25138 11059 47.5 2410 1086 3496 0.592 10.47

* Peer-Year-12 Proportion in I98X =

* *

Year 12 Physics Enrolment in 198X

Year 12 Physics Enrolment in base year

Parent-Year-8 Proportion 198X =

X
Peer Year 12 Population in base year

Peer Year 12 Population 198X

Year 12 Phy s Enrolment in 198X Parent Year 8 Population in base year
Year 12 Physics Enrolment in base year

X
Parent Year 8 Population 198(X-4)
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The Victorian enrolment numbers dechnL.1 from 1970-1977 but then stabilised and showed slight increases in
1984 and 1985. Over the 1970-1983 period the number of males has declined whilst the female numbers have
shown a small increas2 The proportion of physics enrolments with respect to the Peer-Year-12 population has
shown a dramatic drop from the 1970 base year. although this decline has not been quite as severe in terms of the
Parent-Year-8 population.

The Tasmanian physics enrolments have remained relatively constant from 1970-1985. The proportion of
physics enrolments with respect to the Parent-Year-8 population has been maintained since 1970 although with
respect to the Peer-Year- i 2 population the proportion has fallen. There was a sudden rise in enrolments in 1976
caused by the introduction of the new subjects Physics A and B. Since the existing Physics subject was not phased
out until 1977, three physics subjects were available at this time. The average proportion of females studying
physics in Tasmania over the period 1980-1985 is approximately 22%.

The South Australian situation has been remarkably constant over the 1970-1985 period. After a downturn in
the late 1970's the numbers are now essentially as they were in the early 1970's. The proportion of physics
enrolments in 1985 with respect to the Peer-Year-12 group has decreased to 0.505 of the 1970 value, although the
Parent-Year-8 proportion slightly exceeds the 1970 value in 1983 and 1984. The major factor in the recovery of
the Physics numbers has been the increase in female numbers. Over the 1973-1985 period the male numbers have
shown a slight decrease, so that approximately 30% of the Physics students are now female.

The Western Australian pattern in physics enrolments shows a similar trend to that in South Australia, and in
fact the actual numbers between 1983 to 1985 .ire very similar. However, there has been a significant Increase in
the number of females opting for Physics with over twice as many females studying the subject in 1982-1985 as
there were in 1970-1971. The proportion of physics enrolments compared to the Peer-Year-12 population has
declir-d to 0.592 in 1985 compared with the 1970 base year, although with respect to the Parent-Year-8 numbers
the proportion has now returned to the 1970 level.

An examination of the Western Australian enrolments in Figure 11 indicates a sudden drop in 1980 and 1981,
followed by a strong growth from 1982-1985. This is at least: in part. due to the introduction of a new Public
Examinations subject entitled Physical Science: which was examined for the first time in 1979. This subject
incorporates material which would normally be classified as 'physics' and 'chemistry'. Few students took the
subject in 1979, as it was being trialled in a relatively small number of schools. The numbers increased to 444 in
1980 and have steadily increased to 796 students in 1985 (see Table 7). However, the effect on the physics
enrolments was short-lived, and the physics enrolments now exceed their previous numbers, whilst the Physical
Science numbers have also been sustained. Hence it could be argued that the physics numbers for Western
Australia in Table 6 should he increased in the period 1979-1985 to include the additional Physical Science
numbers. Another interesting observation is that whereas less than one-third of the total physics enrolments are
females, the proportion is almost one half for the Physical Science enrolments. It is apparent that this new unit,
although generally considered to be of similar difficulty to the physics and chemistry units, is attracting a much
higher proportion of females. and is not seriously undercutting the number of students who opt for Physics and
Chemistry.

It is also of interest to note that Victoria introduced a subject entitled Physical Science in 1983 with an
enrolment of 92 students. However growth in enrolments, in contrast to Western Australia, has been ran' 1y

MISCELLANEOUS SCIENCE ENROLMENT STATISTICS

Apart from the major science subjects Biology (including Human Biology), Chemistry. Geology (F firth
Science) and Physics. there al,: a number of other science-based subjects which are offered as Public
Examinations subjects in sonic States and the ACT. Most of these science subjects have only been offered in the
198n.

Physical Science

Although this subject has briefly been discussed in relationship to the chemistry and phy sits enrolments: the
actual enrolment numbers for physical science have not been included in the statistics presented in T .bles 4 and
6 and Figures 7 and 11,, but are listed in fable 7.

The subject Phys,,:;1 Science was first offered ir, Western Australia in 1979 as an alternative to the subjects
Chemistry and Physic,. It is accepted as a suitable prerequisite for many tertiary level courses. and is generally
considered to he a challenging subject. It includes material which L.Juld be considered as 'chemistry' or 'physics'
with the 'chemical' content predominant. Table 7 lists the enrolment data for « . tern Australia, and for Victoria
and the ACT where the subject has been introduced more recently.

The Physical Science enrolments in Wesi.in Australia increased dramatically when the subject was first
introduced, then levelled off, but in 1085 again showed a significant increase. The proportion of females studying
Physical Science is far greater than is the case for Chemistry and Physics.
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TABLE 7:

Physical Science enrolment statistics in Western Australia,
Victoria and the ACT

Year Male Female Total

WESTERN AUSTRALIA
1979 88 26 114
1980 255 189 444
1981 283 263 546
1982 288 298 586
1983 323 335 658
1984 357 297 654
1985 451 345 796

VICTORIA
1983 13 49 92
1984 82 37 119
1985 81 70 151

A.C.T.
1983 23 37 60
1984 64 37 101

1985 74 69 143

Physical Science was introduced in 1983 in Victoria and the ACT, so it is not appropriate to draw any definitive
conclusions from such limited data. The 151 students taking the subject in Victoria in 1985 is a very small
percentage of the age cohort. However, the 143 ACT students studying Physical science in 1985 represent a
sit-lificant number with respect to those studying Chemistry and Physics.

General Science

Subjects which are called General Science (in New South Wales and the ACT), Multistrand Science (in
Queensland) or Multidisciplinary Science (in the ACT), have been introduced in recent years. The relevant data
are listed in Table 8.

In Queensland, the Multistrand Science subject was introduced in 1980 and has shown sustained growth since
that time. It is more popular with males than females but steady growth has been achieved for both sexes.

The 2 Unit General Science subject in New South Wales has been in operation since 1983, although in 1981-
1982 it was known as 2UA Science. The enrolments are large and evenly distributed between males and females.
It is obviously a popular subject and its popularity is increasing.

The ACT offers two subjects one known as General Science and the other as Multidisciplinary Science. The
former unit has been offered for only three years and the numbers are relatively small. The Multidisciplinary
Science subject commenced in 1982 with a relatively large enrolment, but i t has subsequently declined i n n umbers
and has attracted no male enrolments in 1983 and 1984, and only 10 in 1985.

Environmental Studies

This subject was introduced in Tasmania in 1980 and in Victoria and the ACT in 1983. The enrolments are
listed in Table 9.

The Tasmanian enrolments have declined in each yeas the subject has been offered until 1985 when a
significant increase occurred. The Victorian cm olment has averaged approximately 460 over 1984 and 1985 with
the numwrs being evenly distributed between males and females. The numbers in the ACT have averaged just
over 90, but it is premature to draw any conclusions about trends in the data.

Agriculture

Queensland has offered a subject entitled Agriculture and Animal Production since 1980. As can he seen from
Table 10, the enrolments have shown some growth from 1980 to 1985 with males constituting approximately 70'N,
of the enrolment. Since 1983 the ACT has offered the subject Agriculture but the numbers have declined by
approximately 50% in the last two years.
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TABLE 8:

General science enrolment statistics in Queensland, New South Wales and the ACT

Year Male Female Total

QUEENSLAND
1980 363 264 627
1981 451 261 712
1982 445 317 762
1983 671 399 1070
1984 770 578 1348
1985 1045 721 1766

NEW SOUTH WALES
1981 1206 1404 2610
1982 1046 1288 2334
1983 1309 1609 2918
1984 1874 2050 3924
1985 2051 2083 4134

ACT

General Science
1983 51 32 83
1984 48 27 75
1985 13 3 16

Multidisciplinary
1982 168 188 356
1983 Nil 39 39
1984 Nil 28 28
1985 10 13 23

TABLE 9:

Environmental studies enrolment statistics in Tasmania, Victoria and the ACT

Year Male Female Total

TASMANIA
1980

170
1981 58 76 134
1982 50 63 113
'983 54 43 97
1984 48 20 68
1985 73 46 119

VICTORIA
1983 225 270 495
1984 221 214 435
1985 257 223 480

ACT
1983 39 68 107
1984 46 57 103
1985 32 16 68
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TABLE 10:

Agriculture enrolment statistics in Queensland and the ACT

Year Male Female Total

QUEENSLAND
1980 174 66 240
1981 225 83 308
1982 204 96 300
1983 194 105 299
1984 257 119 376
1985 282 123 405

ACT
1982 53 41 94
1983 34 65 99
1984 24 26 50
1985 2d 26 50

TABLE 11:

Optional science subjects enrolments units in the ACT

Subject Male Female Total

Applied Science
1984 9 Nil 9
1985 IS Nil 15

Astronomy
1983 10 1 12
1984 7 1 9
1985 I() 1 12

Electronics
:983 74 Nil 74
1984 88 90
1985 57 1 58

Food Studies
1983 35 110 145
1984 24 108 132
1985 29 113 142

Oceanography
1983 12 7 19
1984 11 6 17
1985 12 4 16

Photography
1983 41 63 104
1984 68 69 137
1985 70 71 141

Science-Health
1983 Nil 60 60
1984 Nil 80 80
1985 N/A N/A N/A

Technology
1983 99 8 107
1984 III 6 117
1985 127 9 136



Options in the ACT

The Australian Capital Territory is in many ways the leader in secondary education in Australia. In terms of its
ability to retain young people to Year 12, the ACT's retentivity of 77.7% in 1985 is by far the highest in the nation
compared to the national retentivity of 46.3% in the same year. Furthermore, a flexible policy enables Year 12
students to choose from a wide range of optional subjects in addition to Biology, Chemistry, Geology and
Physics. These include General Biology, Human Biology, Web of Life, Physical Science and Earth Science, all
of which have been included in the statistical data presented earlier. In addition, the ACT offers subjects such as
Multidisciplinary Science, General Science, Environmental Studies and Agriculture, which have been discussed
previously in this chapter.

Table 11 lists eight optional units, seven of which have been offered since 1983, whilst the eighth - Applied
Science has only been offered since 1984. Some of these subjects, such as Applied Science, Astronomy and
Oceanography, have very small enrolments, but others like Electronics, Food Studies, Photography, Science -
Health and Technology, have quite significant enrolments when the total Year 12 population in the ACT is taken
into account. Two of these subjects - Electronics and Technology are male-dominated, whereas Science- Health,
and to a lesser extent, Food Studies, are predommently studied by females.

2.4 MATHEMATICS

The format of the discussion of mathematics enrolment statistics which follows differs considerably from that
adopted for the preceding section in science. This is because the degree of difficulty of the various types of
mathematics courses available in each State adds an extra dimension beyond that which is required to describe
the science subjects. A discussion relating to male and female statistics is followed first by an examination of the
types of courses available and then by the course statistics.

Male and Female Statistics

Mathematics enrolment statistics for each State in Australia are displayed in Table 12. The national enrolment
figures for mathematics students in Year 12 from 1976-1985 are shown in Figure 12. Over the period 1976-1982
the Peer-Year-12 population was approximately constant since the greater retentivity of females was balanced by
a declining retentivity of males. However, since 1982 there has been dramatic growl- _fleeting the enhanced
male and female retentivity over the same time period. The variation of mathematics Year 12 enrolments over
the same period is also shown in Figure 12. The numbers have demonstrated a steady growth over this period,
from 73,146 in 1976 to 101,585 in 1985. It is interesting to note the similarity of the curves in Figure 12.
Mathematics enrolments over the last ten years have consistently "paralleled" the Peer-Year-12 population
figures that is, numbers have kept pace with the relative increase in the Year 12 enrolments.

Since the Year 8 population is four years ahead of the corresponding Year 12 population, :t is apparent that the
growth for 1981-1985 will 'flow on' to Year 12 from 1985-1C '). The larger age cohort, coupled with the trends in
retentivity described above, will have a significant impact ln the number of students entering Year 12 in the
immediate future, and presumably those wishing to enter tertiary institutions a year later. Acknowledging the
increase in the number of students studying mathematics at the senior school level over the past decade, it will he
interesting to observe the proportion of the enhanced Year 12 population opting for the subject in future years.

Figure 13 dapicts the statistical data in Table 12 in schematic form on a State-by-State basis. Of all the States,
Queensland has shown the greatest increase in student numbers over the 1970-1985 period. Since 1975 the
enrolments have increased from 11,083 to 25,577 in 1985. This represents an approximate two-fold increase in
male enrolments and a three-fold increase in female enrolments. The Queensland enrolments as a proportion of
the Parent-Year-8 population have exceeded the base year since 1975, while the Peer-Year-12 proportion
remained around unity until it finally exceeded the base year figure in 1981. In view of the mas ,ive increase in
retentivity (29.4% to over 55% from 1970 to 1985), these proporti as reflect the popularity of iiinematics in the
State. A new subject, Mathematics in Society, introduced into Queensland in 1983, attracted 6,6 enrolments in
its first year of operation and 4,146 enrolments in 1985. Though it is too early to comment on its influence in the
Queensland context, this enormous jump in enrolments s.iggests that this subject may play a major role in
attracting a new clientele without undercutting enrolments in the other mathematics units available in the State.

New South Wales has the largest number of students studying mathematics, but thedata are only listed in Table
12 from 1976 because in that year the pattern of secondary education in that State changed. The proportion of
mathematics Year 12 enrolments with respect to the Peer-Year-12 population has remained close to unity for the
period, as it has with respect to the Parent-Year-8 population, while the actual numbers have fluctuated up and
down over the period, finally reflecting a steady growth due to the increase in the enrolment of females studying
the subject. Female numbers have increased by approximately 30% over the 9-year period while the number of
males has remained relatively constant.
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Table 12:

Mathematics Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

%

Year 12 Mathematics
Enrolments

Male Female Total;

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

QUEENSLAND
1966 32021
1967 32242
1968 33127
1969 34043
1970 34679 9407 29 4 10505 1.000 1.000
1971 35355 9883 30.7 10589 0.959 1.002
1972 36999 10770 32,5 11489 0.955 1.051
1973 37742 10973 32 2 7888 3560 11448 0.934 0.916
1974 39595 11368 32.8 7849 3653 11502 0.906 1.010
1975 39805 11586 32.8 7451 3632 11083 0.857 0.955
1976 39493 12920 34.9 8326 3935 12261 0.850 1.010
1977 38780 13871 36.8 889., 4819 13714 0.885 1.107
1978 37962 14818 37.1 9361 5675 15036 0.909 1.157
1979 37696 14995 37.7 9389 6540 15929 0.951 1./20
1980 39319 15251 38 6 9668 7/32 16900 0.992 1.304
1981 41149 15016 38.7 9547 7650 17197 1.026 1.352
1982 43800 15996 42.1 9954 8399 18353 1.027 1.474
1983 45672 17810 47.2 11139 9371 20510 1.031 1.658
1984 48007 20865 53 1 12690 10935 23625 1 014 1.832
1985 47338 22668 55.1 13759 11818 25577 1 010 1.895

NEW SOUTH WALES
1966 75233
1967 76421
1968 77983
1969 79161
1970 80421 23805 31 6
1971 82712 24822 32.5
1972 83534 26564 34.1
1973 84807 27061 34.2
1974 86619 26837 33 4
1975 88735 28014 33.9
1976 87605 /922, 35.0 15923 12854 28777 1 000 1 000
1977 86289 30652 36.1 15273 13481 28754 0.95? 0.886
1978 83230 31276 36 1 15433 14351 29784 0.967 0 899
1979 81995 30927 34.9 14881 14605 29486 0 968 0.869
1980 81891 28881 33 0 13680 13772 27452 0.965 0.819
1981 82439 28411 32.9 13321 13438 26760 0.957 0.811
1982 85509 28075 33 7 12952 13738 27690 1.002 0.870
1983 86881 30712 37.5 14586 14898 29484 0 975 0.940
1984 92284 33784 41 3 16157 16120 32277 0 970 1.030
1985 94397 34261 41.6 16227 16692 32919 0.976 1.044

AUSTRALIAN CAPITAL TERRITORY
1973 3211
1974 3469
1975 3824
1976 3877
1977 3978 2136 665 898 813 A-711 1 000 1.000
1978 3858 2317 66.8 1088 913 2001 11)78 1.083
1979 4002 2578 67 4 1162 1161 2323 1.125 1.140
1980 3976 2538 65.5 1178 1191 2369 1 165 1.147
1981 4056 2675 67.2 1234 1347 2581 1 205 1.218
1982 4248 272(1 70 5 1220 1319 1539 1 165 1.235
1983 4651 2918 72 9 1320 1383 2703 1 156 1 268
1984 5065 3145 79.1 1483 1463 2946 11.9 1.391
1985 5107 315(1 77 7 1459 153(1 2989 1.185 1.383
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Table 12: (contd)

Mathematics Enrolment Statistics in Australia

Year
Parent
Year 8

Population

Peer
Year 12

Population
Retentivity

Year 12 Mathematics
Enrolments

Male Female Total.

*Peer
Year 12

Proportion

**Parent
Year 8

Proportion

VICTORIA
1966
1967
1968
1969

60154
59858
6149()
62762

1970 63801 18915 31.4 10227 3841 14068 1.000 1.000
1971 65185 19221 32.1 10279 4023 14302 1.000 1 022
1972 66938 20367 33 I 9754 4394 14148 0 93.1 0 984
1973 67267 21416 34.1 9921 4596 14517 0.911 0.989
1974 69520 21465 33.6 9632 4780 14412 0 903 0.966
1975 69672 22930 35.2 9539 5208 14747 0.865 0.967
1976 69052 23580 35.2 9360 5353 14713 0.839 0 940
1977 68034 22884 34 0 9322 5467 14789 0.869 0.931
1978 66932 23046 33 1 9428 5808 15236 0.896 0.937
1979 65684 22528 32.3 9323 5964 15287 0.912 0.938
1980 67019 22580 32.7 9194 6118 15312 0.912 0.948
1981 67866 22573 33.2 9351 6260 15611 0 930 0.981
1982 71461 2305() 34.4 9339 6592 15931 0.929 1.018
1983 71648 25385 38 7 9741 6966 16707 0.885 1 088
1984 74594 28971 43 2 10396 7557 17953 0.833 1 145
1985 73092 30706 45.2 10530 7568 18098 0 792 1.140

TASMANIA
1966 7890
1967 7746
1968 7762
1969 8352
1970 8162 1358 17.2 1473 1.000 1.000
1971 8112 158! 20.4 1601 0.934 1 107
1972 8148 1787 23.0 1175 501 1676 0.865 1.156
1973 8205 1966 73 5 1135 452 1587 0 744 1 018
1974 8532 1864 22.8 1070 453 1523 0 753 0.999
1975 8555 2086 25.7 972 433 1405 0.621 0.927
1976 8228 2079 25 5 942 357 1299 0.576 0.854
1977 8238 3113 25.8 936 374 1310 0.572 0.855
1978 7797 2099 24.6 834 402 1236 0.543 0 776
1979 7409 2215 25 9 816 426 1242 0 517 0 778
1980 7344 2237 27 2 790 444 1234 0.509 0 803
1981 7358 2203 26.7 881 455 1336 0.559 0.869
1982 7914 I716 22 0 833 478 1311 0 704 0.901
I983 7939 I845 24 9 958 482 1440 0.724 1.041
1984 8212 2033 27.7 937 498 1435 0.651 1.047
1985 8072 2126 28.9 913 515 1428 0.619 1.040
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Table 12: (contd)

Mathematics Enrolment Statistics in Australia

Parent Peer Year 12 Mathematics *Peer " Parent
Year Year 8 Year 12 Retentivity Enrolments Year 12 Year 8

Population Population To Male Female Totalt. Proportion Proportion

SOUTH AUSTRALIA
1966
1967
1968
1969

22566
72965
23081
23448

1970 23911 5972 26.5 8355 1.000 1.000
1971 24040 6836 29 8 8356 0 874 0.983
1972 24545 7468 32.4 8460 0.810 0 989
1973 25418 7730 33 0 5615 2435 8050 0 748 0.927
1974 25527 7758 32.4 5062 2230 7292 0.672 0.824
1975 25366 8670 36.1 4830 2155 6985 0 576 0.785
1976 24592 9093 37 0 4667 2279 6946 0.573 0 764
1977 23902 9066 35.7 4502 2399 6901 0.542 0 733
1978 23364 9124 35.7 4408 2542 6950 0.545 0.735
P79 22390 9356 36.9 4536 2654 7190 0.549 0.766
1( 80 22115 9535 38.8 4652 2707 7359 0 552 0 808
1981 22893 9308 38.9 4453 2775 7228 0.555 0.817
1982 23695 9580 41.0 4616 3092 7708 0.575 0 891
1983 23851 100D.> 47 6 4912 3283 8195 0.550 0.989
1984 23483 11087 50 1 4797 3215 8012 0.517 0.979
1985 22658 11711 51 2 4678 3176 7854 0.479 0.927

WESTERN AUSTRALIA
1966 17411
1967 17637
1968 19059
1969 19333
1970 20064 4680 26.9 4985 2014 6999 1.000 1.000
1971 20145 4866 27 6 5041 2209 7250 (1.996 1 023
1972 20642 5648 29 6 5458 2491 7949 0 941 1 037
1973 21202 6121 31 7 5562 2670 8232 0.900 1.059
1974 22028 6581 32 8 5514 2976 8490 0.863 1 053
1975 22414 6870 34 I 5239 3490 8729 0.850 1.078
1976 22665 7380 35.7 5431 3719 9150 0.829 1.102
1977 22371 7416 35 0 5221 400(1 9221 0 831 1.082
1978 21861 7343 34.2 4972 4091 9(163 0.803 1.023
1979 22198 7631 34 0 5097 4157 9254 0.811 1.027
1980 22110 7700 34 0 5134 4370 9504 0.825 1.043
1981 23262 7843 35 1 5160 4462 9622 0.820 1 070
1982 24213 8184 37.4 5151 4445 9596 0.784 .092
1983 25014 8970 40.4 5830 4961 10791 0.804 1209
1984 26126 10090 45.6 6337 5420 11757 0 77(/ 1.323
1985 25138 11059 47.5 6878 5842 12720 0 770 1.360

These totals ma). exceed the corresponding figures in the Peer-Year-12 Population column because some students are enrol-
led in more than one mathematics unit (c g , in concurrent units Mathematics II. III in Western Australia)

* Peer-Year-12 Proportion in I 98X =

* *

Year 12 Maths Enrolment in I 98X Peel Year 12 Population in base year
XYear 12 Maths Enrolment in base year

Parent-Year-8 Proportion 198X =

Peer Year 12 Population 198X

Year 12 Maths Enrolment in 198X Parent Year 8 Population in base year
Year 12 Maths Enrolment in base yeiir X

Parent Yeal 8 Population 198( X-4)
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The statistics for the Australian Capital Territory require some explanation. Prior to 19, /, students in tin: ACT
took the NSW Higher School Certificate and it proved impossible to extract the P CT data from the total NSW
figures. However, the data for the ACT from 1977-1985 are listed in Table 12 and displayed in Figure 13. The data
show a steady increase in mathematics numbers from 1977-1985, with male and female enrolments increasing at
a similar rate. The proportion of mathematics enrolments to the Parent-Year-8 and th,_ Peer-Year-12 populations
exceed unity for each year of the period and thus represent the healthiest situatior, of all the states. It should aim,
be noted that the ACT retentivity of over 77.7% in 1985 was the highest in the nation.

The Victorian enrolments have demonstrated what appears to he a steady, if unspectacular, increase over the
1970-1985 period (Table 12). The proportion of the Peer- 'fear -12 population studying mathematics has,
however, declined to 79% compared with the situation in 1970, and male enrolments actually dropped to a low
of 9,194 in 1980. As with the States already mentioned, the overall increase in mathematics enrolments in
Victoria can he attributed to increased participation by females close to a 100% increase from 1970 to 1985. A
new computing option within the unit General Mathematics, introduced in 1976, has undoubtedly contributed to
this increase. The proportion of mathematics Year 12 enrolments with respect to the Parent-Year-8 population
has exceeded the base year since 1982, although it has hovered close to unity throughout the 1970-1985 period.

The Tasmanian enrolment in 1985 was not too dissimilar to that in 1970, although a steady decline in numbers
was in evidence over the period 1972-1980. The decline has been caused primarily by a drop in male enrolments.
The proportion of mathematics students with respect to the Parent-Year-8 population dropped below unity in
1974 before recovering in 1983. With respect to the Peer-Year-12 population, the proportion declined to 51% of
the 1970 base year in 1980 but has subsequently recovered. The retentivity in Tasmania is by far the lowest in the
nation, with 28.9% of the students remaining to Year 12 in 1985.

In South Australia there has been a steady decline in enrolments from 1970. This decline can he attributed to
a 17% drop in male enrolments since 1973, although there has been a corresponding 30% increase in female
enrolments over this period of time. Since the retentivity from Year S to Year 12 in South . iustralia has increased
from 26.5% in 1970 to 51.2% in 1985; it is apparent that the proportion of students studying mathematics
compared to the Peer-Year-12 population must have declined. In fact in 1985, the proportion was less than 50%
of the 1970 base year. With respect to the Parent-Yei.r-8 population the situation is slightly better, for despite the
fact that throughout most of the period the proportion vva less than the base year, it has approached unity since
1983.

The Western Australian enrolments have demonstrated steady growth over the 16-year time span. Again, this
has been caused by an increase in the number of females opting to study the subject (190% over the period). It is
disappointing to note that the number of males has not experienced a corresponding increase; though the 38%
increase for males over 1970-1985 may be regarded as an encouraging trend which has become apparent since the
low point of male enrolments in 1978. Despite the overall increase in numbers studying mathematics, them
proportion of the Peer-Year-12 population has declined to 77% compared with the situation in 1970, due to an
increase in retentivity (from 26.9% to over 475%). With respect to the proportion of the Parent-Year-8
population, the Western Australian enrolments have basely exceeded the base year figure throughout the 1970-
1985 period, remaining relatively constant until 1983 when a significant increase over the 1970 base year became
evident. The steady increase in the gross figures for Western Australia since 1974 hide an interesting
redistribution of enrolments over the various mathematics units available in the State. due probably to the
introduction of a new subject, Mathematics IV, in that year. The availability of this unit caused a drop in the
number of males selecting the more rigorous double unit 'Mathematics 11/11I. the enrolments in which reached a
low in 1981 before gradually improving.

Course Statistics:

Since the mid-1960's there has been a shift in the range and function of mathematics courses ollered m each
State at the Year 11 and 12 levels. Rosier (1980) analysed the different courses available in Australia and
identified three basic types:

Type 1 courses are described as "terminal" mathematics courses. They are not designed to provide a
foundation for any future tertiary studies involving mathematics.
Type 2 courses involve a level of "mathematical competence- which provide d satisfactory background for
tertiary studies in which the mathematics content is minimal lor example. in architecture', pharmacy or
economics.
Type 3 courses involve "specialised mathematics- leading to tertiary studies in which mathematics is an
integral part of the discipline. as in mathematics. physical science of engineel mg.

Table 13 classifies the three types of course in each State' and the Austialian Capital Territory.
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TABLE 13:

Range and Function of Year 12 Mathemat ourses Course Type'

State Type 1 Type 2 Type 3

QLD Social Mathematics Mathematics I Mathematics 1 Mathematics II

NSW Two unit (2A) Two unit Three unit mathematics
Mathematics mathematics Four unit mathematics

ACT Mm or Mathematics Major Mathematics Double major mathematics
Major /Minor Mathematics

VIC General General Applied Mathematics
Mathematics Mathematics Pure Mathematics

TAS Mathematics Level II Mathematics Level III Analysis and Statistics. Level 11I
Algebra and Geometry. Level III

SA3 Mathematics IS Mathematics IS Mathematics I Mathematics 2 4

NT3 Mathematics IS Mathematics IS Mathematics 1 Mathematics 2 4

WA Mathematics IV Mathematics I Mathematics II Mathematics III 4

1 Type 1: Terminal units no expectation of further mathematics 2 Corequisue units
Type 2: Some non-specialised mathematics expected 3 Identical courses
Type 3: Further specialised mathematics expected 4 Units usually studied concurrently.

TABLE 14:

Enrolment Statistics for Mathematics Courses in Australia

Oueen,land Neo South W.Ile, A ( , " Vittoria

1.

hominid
T

South Au,tru ha MoternAotru lo

Year hpe I 1Npe2 hpe 5 1pe 1 INN.: Ive 5 I 1Spe 1 kpe 2 1 we 5 hpe 1'2' 1465 Ispol hpe2 lype; hpe112 I NO lpe I tpcl Itpe 4 'tea

Social I II :CA It 51 4; 'Ma 1 M,I : Mu I (eneruP Pure Applied Muth, Alg An IS I 2 IV I II I III- (o: *St_

1970 457 672; 4714 _ _
-

_ _ _ 49114 ;21; 4950 - - 1061 5657 ;6;6 24'8 2174 2167 19711

1971 267 6659 5645 - - - - - 4265 ;151 4551 1;1.6 ;4I; 1407 2659 22N2' 21,1 1971

1972 ;05 7118 4046 - - - 4s7o 4959 4581 - 2107 4164 5169 5465 2276 2106 1972

197; 406 704 51,6, _ _ _ ;166 4761 4;90 - 2371 2749 27;0 1 1566 2:1; 2114 I97;

1974 ;2; 7711 ;466 5777 4197 4128 2;0 6 2749 2277 2266 s00 ;656 2124 21581 1974

197', 416 7461 5105 - 6lls 4151 41120 Ns 78 117 2529 20811 2076 128; 179s 1811 15211 1975

1976 917 8186 1158 7927 1494 6187 111,9 - - - 6629 4255 5651 744 115 174 20;0 1997 1000 1622 1941 1797 1785 1976

1977 250 7926 120 6515 1406 014 571 - 6714 420; ;651 9;; 0 Ihl 2886 1011 204 1724 449 1520 1s19 0177
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Unfortunately this classification of courses is not without overlaps and ambiguities. It is well known, for
example, that Mathematics 1 in Western Australia (formerly called General Mathematics) was originally
introduced to serve a dual purpose encompassed by the Type 1 and Type 2courses described earlier. It was only
with the introduction of Mathematics IV in Western Australia in 1974 that Mathematics I could unambiguously
be described as a Type 2 course. Also, it is to he noted from Table 13 that the General Mathematics course in
Victoria is currently serving a dual purpose, and in South Australia the Mathematics IS program which is
principally a Type 1 course, is also listed as a Type 2 course because it serves that function for tertiary institutions
in that State.

The National Scene

It is not possible to present cimplete male/female enrolment statistics from 1970 in each State in Table 14.
Tasmania experienced a phasing-in of new mathematics courses over the four-year period commencing 1974;
consequently the early statistics for Tasmania are limited and fragmented. The Queensland, Victorian, South
Australian, and Western Australian educational authorities were able to provide complete data for the period
1970-1985, though in the ease of the latter State, data for the Type 1 course commences with its introduction in
1974. Data for New South Wales were available from 1976 only, and that for the AT from i982.

Figure 14 has been compiled by simply summarising the total enrolments in each type of course as presented in
Table 14. Its interpretation is subject to the limitations just described and to the problems of overlap in course
types mentioned earlier. Figure 14 does, however, depict trends which constitute, at the very least, order of
magnitude guides where formerly there has been rather more speculation than quanti[ication. The two most
significant features in Figure 14 are the early establishment of the popularity of the Type 1 and 2 courses overall,
and the relative stability of the Type 3 course compared to the other two types.
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Figure 14 National Year 12 enrolments for (a) terminal mathematics courses (Type 1),
(b) courses providing background for tertiary studies (Type 2), and courses for
tertiary studies in which mathematics is an integral part of the discipline
(Type 3)

Course Enrolment Patterns in the States

In Queensland the most dramatic change in enrolments has been in the Type. 1 course which peaked in 1985
with a 27-fold increase in absolute enrolments over the 1970 figure ( Tdble 14). The substantial increase in female
mathematics enrolments since 1973 relative to the base year is also evident (Table 15). The Type 2 course shows
a 76% increase in absolute enrolments since 1970. while the Tye 3 course enro.ments have remained fairly
constant with some increase over 1983-85. The Ty pe 1 Social Mathematics course in :rease appears to be due to
the influx of students who previously took no Senior School Certificate courses in mathematics - an encouraging
development. Relative to the Peer- Year-1:: ,copulation. decreases in both Ty pc 2 and 3 course enrolments
are evident for both sexes (Table 15). A consideration of the male/female ratio in Table 16 demonstrates the near
triple enrolment of males to females in the Type 3 course, %%hile in the Tve 1 course females outnumber males
five to three. In the Type 2 course this ratio has approximated unity throughout the period of the review.
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TABLE 15:

Mathematics Statistics for Males and Females relative to Base Year with respect to Peer Year 12 population.*
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TABLE 16:

Female Enrolment Ratios for Mathematics Subjects*
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Enrolment statistics in New South Wales were only available for the period 197o-1985. Table 14 demonstrates
the absolute increase in numbers studying the Type I and Type 2 courses and the fluctuations in those for the
Type 3 course. Both male and female enrolment relative to the Peer-Year-12 population show small increases in
the two-unit Type 2 course (Table 15) until 1980 when the male enrolment fel: ,elow unity. Marginally smaller
decreases in male enrolments existed for the Type 3 courses than in the corresponding female t nrolments, but
the situation has changed considerably since 1980. This information must he considered in the context of a
disparity in the retentivity rate for males and females demonstrated during the period from 1976 to 1985. Thus
when the enrolment trends are considered in terms of changes in the Parent-Year-8 population, female
enrolments have increased in the Type I and Type 2 courses while the male enrolment decreased. The decrease
in enrolments in the three unit Type 3 course is k marked for females, while the female enrolment in the four
unit Type 3 course has recovered dramatically sine the post-1977 slump. Perhaps the most significant detail to
be noted (Table 16) is the ratio of mate to female students over the various courses. In the most academically-
oriented Mathematics 4U Type 3 course, there were over five times as many males enrolled as females in 1979.
The ratio has now settled to around 3:1. In the Type 1 and Type 2 courses, females outnumber males five to four.

For the ACT, no data concerning the breakdown of enrolments by course type were available until 1982. Table
14 depicts the steady increase in absolute enrolments in each Course since the data have become available.
Relative to the Peer-Year-12 population, increases in the three types of course are evident for both males and
females with the exception of males in the Type 1 course. The most pronounced increases parallel each other in
the Type 2 and Type 3 courses ( fable 15). Females exceed males in number in both Tyin; 1 and 2courses Table
16).

Enrolments in Victoria for the Type 1/2 General Mathematics course have )re than doubled sine? 1970, with
at least part of the increase since 1976 resulting from the introduction of the computing option (Table 14). P:rallel
decreases in the two co-requisite Type 3 courses were' evident until 1981. The male/female ratio in the dual
purpose General Mathematics course (Type 1/2) has dropped below unity, indicating females exceed males.
While this ratio is decreasing in all three types of courses, male enrolments outnumber females by over two to one
in the Type arses. Table 15 indicates steady decreases in both male and female enrolments relative to Year
12 for the Type 3 courses, the most specialised of the courses available.

Tasmanian enrolments in tne Tve I course have increased 5-fold since 1974 whilst little change has occurred
in the relativciy small cm olments in both Type 2 and 3 courses since' 1974/75 (Il'ab 14). Relative to the Peer-
Year-12 population; the significant increase in male and female enrolments in the 7)pe 1 course have paralleled
each other, while a slight improvement is shown for the male but not the female enrolment m the Type 2 course
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(Table 15). The data in Table 16 are interesting in that they rev cal that males predominate in numbers in each
type of course available, with around four times as many in both Type. 2 and Type .3 courses.

The Type 1/2 courses in South Australia show a decrease in male enrolments relative to Year 12, while female
numbers increase slightly (Table 15). The Type 3 courses Mathematics I and Mathematics 2 are usually studied
as double course; so trends in one directly parallel those in the other (Table 14). For these courses, the male/
female rati as decreased steadily but remains slightly greater than two to one (Tab/Ls 16). This ratio has
decreased for the dual purpose Type 1/2 Mathematics IS course since 1980. indicating that females exceed males
in this course. Both Type 3 courses dem istrate increases in female enrolments since 1975 when examined
relative to the Year 12 population (Table 15). Male enrolments have decreased since 1982.

Western Australian statistics in Table 14 reveal the increase in absolute enrolments in the 'Ape 1. Mathematics
IV course since 1974. Numbers doubled in this course within two years of its introduction and have continued to
rise. This trend is apparent not only in the actual enrolments of Table 14. but also relative to the Year 12 peer
group (Table 15). The Type 2 course. Mathematics I. also shows an increase since 1970 both in absolute numbers
and relative to the Year 12 peer group for females only (Table 15) For the Typc 1 course also, the most significant
feature lies in the increase in the female enrolment (Table 15). The ratio of male to female enrolments in all three
cot .se types has fluctuated over the period 1970-85. but nevertheless reveals that more than twice as many males
as females are studying the Type 3 courses. Both male and female enrolments have remained fairlyconstant over
the period of review (Table 16).

Concerning the Type 2 course, there has been a small but steady predominance of femaies opting for these
studies, with a corresponding though more pronounced swing in the Type 1 offering. The two Type3 courses in
Western Australia arc usually studied concurrently, so that trends in each run parallel Both demonstrate a
decline in male and female enrolments relative to the Year 12 parent group., with this decrease most marked
among ma:e students (Table 15).

2.5 COMPUTING STUDIES

Whilst the main thrust of this monograph has addressed science and mathematics enrolments and trends, It
would be an oversight to ignore the related and fast growing area of computing studies. Since the late 1c70's
studies in this area have becoming increasingly available at the Year I I and 12 level in each State.

The lifestyle r,nd employment patterns of Australians have alters significantfy in recent years, due in no small
part to technological changes that have occurred over that time period. A need for a greater proportion of the
student population to understand and apply information technologies has resulted in the appearance of these
computing studies subjects. Study in this area is acclaimed by educators and employers as highly relevant to our
society because of the growing number of aspects of our lives which are dependent upon computer technology.

Several of these courses are in the pilot stage in a number of States at the time of publication of this monograph.
Because of this and because computing options which formerly existed within certain subjects have recently been
elevated in status to subjects in their own right. the data available are, in several eases. incomplete or not as
detai!-d as would he preferred.

Computing/Computer Science Enrolment Statistics

As this monograph goes to press, a new syllabus on Information Pi oce:,sing and Technology is being mailed in
Queensland with approximately 275 students in seven schools. Hitherto, units in computer studies of one
semester's duration have been available as options/streams within several other courses - for example. Computer
Mathematics within the senior Mathematics syllabus, Computers within the senior Mathematics in Society
syllabus. and as subunits within the Accounting syllabus. However, enrolment data on such units are not
presented here. Sonic indivl 'ual schools also offer courses in computer studies. These courses are prepared by
the schools and are recorded on Board Certificates in the category of Board-Registered School Subjects

In New South Wales there are no externally examined computer studies courses existing in their own right at
the time of publication this monograph, although a computer studies syllabus committee has been convened
to develop a syllabus for Year 11 and 12 students. The two-unit Mathematics in Society subject does contain an
optional computing element which is studied by a majonty of the students taking thissubject. Individual schools
are at liberty to offer computing courses which fall into the "Other Adproved Studies" (OAS) category and, as
such, are assessed by the schools themselves. Approximately half of the schools in the State have developed OAS
courses in computer studies. No data on these courses are presented here.

In the Australian Capital Territory. Year 12 en rohn 'nt information is obtained on a school/college basis by the
Accrediting Agency of the ACT School's Authority. Enrolment data date back to 1()77 for the unit computing
and appear in Table 17. This unit attracted few females until 1982 w hen enrolments doubled to just over 100.
Male enrolments have increased steadily over the nine-year period and represent 77% of the total enrolments in
the last two years.
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TABLE 17:

Computing studies enrolment statistics in ACT, Victoria, Tasmania and Western Australia

Unit Year Enrolments Total
Male Female

AUSTRALIAN CAPTITAL TERRITORY

Computing
1977 62 25 87
1978 99 16 115
1979 149 29 178
1980 217 60 277
1981 217 44 261
1982 272 113 385
1983 323 101 424
1984 419 139 558
1985 398 III 509

VICTORIA

General Mathematics
(Computing Option)

Computer Science

1976 163
1977 306
197" 319
1979 318 139 457
1980 285 99 384
1981 520
1982 644
1983 312 309 621
1984 387 469 856
1985 706

1981 77 64 141
1982 107 79 186
1983 175 73 248
1984 413 135 548
1985 565 223 788

TASMANIA

Computer Studies
(Level 111)

1980 427
1981 447
1982 536
1983 448 220 668
1984 502 200 702
1985 512 209 721

WESTERN AUSTRALIA

General Computing
1982 36 18 54
1983 63 38 101
1984 90 55 145
1985 136 75 211

Victoria provided a computing option within the unit General Mathematics for the fist time in 1976. Global
statistics only for this option were retained between 1976 and 1982, with details of the male/female breakdown
included for 1979/80 and 1983/84. Full statistics for a new unit Computer Science, introduced in 1981, have been
pt.hlishr since that year. The available statistics for both these computer-oriented subjects appear in Table 17.
While the:otzl numbers represent small percentages compared with the age cohort, the sharp increase in
enrolments over 1983/85 in Computer Science is worth noting. It will be interesting to see if the attractiveness of
this unit is maintained.

Tasmania has offered Computer Studies as a full Level Ill subject of one year's duration since 1980. This
subject has also been available as a one-yea Level 11 subject. A Higher School Certificate subject Information
Teci,nology, which is made up of three approved units each of one-term's duration, has been available since 1984,
and a range of 21 units ; available for this Level II subject.. new one-year Level Ill subject, Intbrmation
Systems, was introduced in 1986. The Level Ill Computer Studies enrolments appear in Table 17. Male and
female enrolments are only Mailable from 1983 io 1985, consequently, it is not appropt iate to di aw conclusions
from this data.
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Whilst there are no computing units offered as public examination subjects in South Australia, at the time of
publication of this monograph, a Computing Studies syllabus is being evolved from a school-assessed subject
which was first taught in schools in 1982. The new syllabus has been designed to ^ater for the greatest possible
range of students, and is offered as a set of ten distinct modules which may be organised in a variety of different
combinations depending on the particular objectives sought by schools or by students. "Computer Implications".
"Introduction to Programming" and "Computer Applications", are three titles from amongst the modules which
were to be taught in some sixty schools throughout the State at Year 12 level for the first time in 1_986.

The first computing/programming unit at public examination level in Australia was the module Computing
(MINIWAFT), a programming unit based on the FORTRAN language, which appeared as one of ten modules
within the new unit Mathematics IV introduced into Western Australia in 1974. It was followed shortly after bya further module, Computing (BASIC), but both were dropped from the Mathematics IV syllabus around 1982
to make way for a new unit, General Computing, introduced in that year. Statistics on the numbers choosing
those early programming modules have been difficult to ascertain and are not presented here. Enrolment data
representing the four years of General Computing appears in Table 17. A syllabus committee is currently
working on a second computing unit proposed for introduction in 1987.
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CHAPTER 3

ENROLMENT TRENDS

3.1 NATIONAL OVERVIEW

The data presented in Chapter 2 demonstrated that the enrolment pattern for all Year 12 students for the
period 1970 to 1985 (Table I) has been one of gradual increase in the total population during the 1970's followed
by rapid yearly increases commencing in 1981. Two quite distinct enrolment patterns emerge for the female and
malz population data. For females, a steady yearly increase in enrolments was evident trom 1970 to 1978,
followed by a significant yearly increase from 1981 to 1985. The overall effect of all these increases has been that
the female Year 12 population has more than doubled over the sixteen-year period. In contrast, male enrolments
increased between 1970 and 1977, then a yearly enrolment decline from 1978 to 1982 was evident, followed by
significant yearly enrolment increases from 198, to 1985. The overall effect has been a 46% increase in
enrolments since 1970.

A variety of reasons have been put forward to explain the above phenomena(Merrilees, 1981; Commonwealth
Tertiary Education Commission, 1982; Commonwealth Schools Commission, 1983). The increased propensity
for females to complete Year-12 school :studies in both the public, independent and catholic school systems
(Australi.: Bureau of Statistics, 1985) may be dae to the following factors:

the increased level of youth unemployment, causing females to remain at school and encouraging others to go
on to tertiary studies
the increasing realisation by society that females have the capacity to succeed in many previously male-
dominated professions.
expanding opportunities for females in jobs previously the domain of males e.g. secondary school teaching,
.,cience, engineering and the information-based professions, data processing, the media, law and
administration. For most of th,..6e jobs a tertiary education is a prerequisite.
Aberrations in the enrolment patterns between 1976 and 1981 are complex and difficult to explain. There is

some evidence to suggest that many students who dropped out Jf school early in the late 1970's and early 1980's
were among the most able students. For example, Williams (1982) found that approximately 30% of high school
"drop-outs" were male high school students from the upper quartile in terms of achievement and ability. The
claim was made that L.:se young men sought and obtained employment in the apprenticeship field (Williams,
1982: Merrilees. 1981), rather than register for "the dole" as had been popularly believed.

There is also evidence that unemployment trends in this period had the effect of encouraging school-age males
to obtain any job which was available. even if at a lower career level than planned (Hayden, 1982). This picture
has changed during the 1980's because of a sharp decline in apprenticeships. Thus many more able male youths
are once again remaining at school to complete secondary education.

3.2 SCIENCE

Biology

The statistics presented in Table 2 and Figure -3 indicate th,nt the actual number of students studying biology as
a Public Examinat;ons subject has shown a slow inerLase in the 1970's followed by a decline in the early 1980's.
However, enrolments have increased in 1983 to 1985, reflecting in part the rapid growth in the Year 12 population
in these two years. A decli,le in student enrolments has occurred in NSW and South Australia, whereas
significant increases have occurred in Queensland and Western Australia.

The increasing popuLtion at Year 8 level in Australian secondary schools, coupled with an increased
retentivity to Year 12, has produced a dramatic increase in student numbers in Year 12 over the past few years.
This has been accompanied by a decreasing proportion of the Year 12 cohort studying biology in all States except
Victoria, Queensland and Western Australia, although with respect to the Parent-Year-8 population the
proportion is now larger than in the early 1970's in almost every State.

The dramatic increase in female retentivity which has occurred throughout Australia over the past ten years
hip . been reflected in an increase in female enrolments in biology. However. in sonic States this ti end has been
accompanied by a decline in male enrolments in the subject. For example. female enrolments have increased by
approximately 10% in the 1977 to 1985 period whereas the male enrolments declined by approximately 5% over
the same interval.
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The significant increases in biology enrolments in the 1960's as reported by Dow (1971) continued in the early
1970's. A contributing factor in this rapid increase can be attributed to the introduction of the Australian
Academy of Science Web of Life course. However, in the late 1970's and early 1980's the enrolments stabilised
but have increased again in the last three years. In the light of the increasing retentivity to Year 12, particularly
amongst females, and the larger age cohort entering Year 12, one would predict that the number of students
studying biology will continue to increase in the immediate future.

Chemistry

The statistics presented in this monograph indicate that the actual number of students studying chemistry as a
Public Examinations subject has shown a slow but steady increase from 1976 to 1985. In addition, a small but
nevertheless important group of students are now studying physical science, and this has had the effect of
increasing the number of students in some States studying units with a significant chemistry content. The
increasing population at Year 8 level in Australian secondary schools, coupled with an increased retentivity to
Year 12, has produced a dramatic increase in student numbers at the Year 12 level in the last few years. This has
been accompanied by a decreasing proportion of the Year 12 cohort studying chemistry in the mid-1980's than
has been the case in the past. Whilst an ever-decreasing proportion of Year 12 students are opting for chemistry,
a slightly greater propor;on of the age cohort are studying chemistry, particularly ifphysical science enrolments
are included.

Thus, the situation of chemistry as an :mportant component of secondary school education in the 1980's is
better than may have been expected by the 1960 trends examined by Dow (1971), where enrolments in chemi. try
were predicted to decrease. The dramatic increase in female retentivity which has occurred throughout Australia
over the past ten years has been reflected in an increase in chemistry enrolments. In 1985 approximately 40% of
the students enrolied in Year 12 chemistry were females compared to 31% in 1977. The changing attitude of
females to chemistry has presumably been assisted by efforts to encourage females to widen their occupational
horizons and to realise that many careers which require a physical science background are available to them
(D'Alpuget, 1979). Certainly it is essential, at a time when there is a growing realisation that our traditional
agriculture and mining-oriented base must be broadened to encompass technological developments, that we
must not neglect the talent of the female population.

Science educators also need to be aware of the fact that the future of Australia in an increasingly technological
world depends on our ability to improve the scientific literary of our burgeoning secondary school population.
This implies the need to cater, in a more appropriate manner, for the wider range of abilities which now exist in
the senior level of our secondary schools. A physical science unit seems to have been successful in Western
Australia in appealing to a different group of students who opt for chemistry. Perhaps this or other similar units,
embracing aspec s of chemistry, should be developed within each State.

Geology

One of the factors affecting the number of students opting to study a science subject at Years 11 and 12 in
secondary school is the quality and appeal of the science courses offered. Sleet and Stern (1980) have identified
student interest as a major factor influencing subject selection in science, which in turn is a major factor in the
choice of a career. The Australian Academy of Science has played a very important role in science education in
Australia by developing a number of courses appropriate for the senior levels of secondary education. Courses in
biology (Morgan, 1978), chemistry (Watts, 1983) and geology (Clark, 1983) have been developed which include
a full complement of teaching materials, text books and audiovisual materials.

The Australian Academy of Science School Geology project is of importance to the future of geology
education in this country. Geology has for far too long been a "poor relation" when compared to the major
science subjects of biology, chemistry and physics; it is to be hoped that in the next decade the number of students
studying geology at the secondary level will increase significantly, as it is a !-uhject which could appeal to students
with a wide range of abilities. The proportion of females completing secondary education has increased
dramatically over the past decade and it is likely ti.at a proportion of these students could he encouraged to study
geology. It is also important for the community to be aware of the changes occurring within the geological
profession as a result of societal pressures. A better-informed society would be able to make intelligent comment
on matters relating to the development and use of mineral, energy and water resources; issues which will affect
all Australian citizens in the immediate future.

a professional courseIt is of course true that chemistry and physics form good science base on which to build
in geology, but many students who do not wish to undertake a tertiary course requiring the subjects as a basis,
could benefit from a secondary level course in geology. Geology needs to enhance its public image and one way
of achieving this is to increase the role of geology as a secondary school subject. The geoscience industry in
particular will need to take a more responsible attitude about maintaining staff levels in future periods of down-
turn, since in the past the petroleum and mineral industries have been subject to peaks and valleys in the demand
for geoscientists.
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The statistics presented in this monograph indicate that the actual number of students studying geology in
Australian secondary schools has steadily declined over the past decade from 4,124 in 1976 to 3,128 in 1985. The
introduction of the Australian Academy of Science Geologyprogramme to date has had no significant impact on
student enrolments, although the enrolment trends in South Australia were undoubtedly affected by the fact that
much of the development of tl e geology programme was carried t;ut in that State. The decline in student numbers
has taken place against a scenario of increasing student numbers in Year 12 due to a combination of increased
retentivity and larger age cohort. One may have expected that the wider range in student ability now present in
the senior level of secondary education may have led to an increase in geology enrolments rather than the
decrease which has occurred. The rapid increase in Peer-Year-12 population in 1983 to 1985 depicted in Figure
2 is not reflected in the geology Year 12 enrolment.

The dramatic increase in female retentivity which has occurred over the past ten years, coupled with efforts
which have been made to encourage females to widen their occupational horizons, would have been expected to
produce more interest in geology amongst females than seems to have, been the case. In fact; the nu.nber of
females studying geology declined by approximately 25% from 1977 to 1985. whilst over the same period the male
enrolment declined by a somewhat lesser amount.

Physics

When Dow (1971) surveyed Australian secondary science enrolment patterns in the period 1960 to 1969, he
concluded that the proportion of students taking physics with respect to the total pool of available students in that
age group was decreasing in all "tates. The statistics presented i1i this study indicate that the actual numbr.r of
students studying physic,- as a Public Examinations subject has been steady at approximately 25,000 over the
period 1976-1982, but this has gradually risen to over 29,000 in 1985. In addition a small but nevertheless
important group of students are now studying physical science and this would increase the numbers of students
studying units with a significant physics content in some States.

The increasing population at Year 8 level in Australian secondary schools. coupled with the retentivity trends
to Year 12, indicate that the dramatic increase in student numbers, which has occurred at the Year 12 level in the
last few years, implies that a decreasing proportion of the Year 12 cohort will he studying physics in the late-1980's
than has been the case in the past. Apart from NSW and ACT, the proportion of Year 12 physics enrolments to
the Year-12 cohort in 1985 is approximately 60% ot the value in the 1970 base year. On the other hand, the
proportion of physics students in Year 12 in 1985, with resp ,:t to the Parent-Year-8 cohort 4 years earlier, is
greater than the corresponding enrolment in the appropriate baseyear for all States except Victoria.

Whilst an ever-decreasing proportion of Year 12 students are opting for pl., sics, a slightly greater proportion
of the age cohort are studying physics, particularly if physical science numbers are included. Thus, the situation
of physics as an important component of secondary school education in the 1980's is far better than may have been
expected by the 1960 trends examined by Dow (1971). However, the dramatic increase in female retentivity,
which has occurred throughout Australia over the past ten years. has not been reflected in comparable increases
in physics enrolments.

In 1984 approximately 26% of the students enrolled in Year 12 physics were females and the proportion has
increased slowly over the past decade The changing attitude of femalesto physics has presumably been assisted
by efforts to encourage females to widen their occupational horizons and realise that many careers which require
a physical science background are available to them (D'Alpuget; 1979).

The subject Physical Science seems to have been successful in Western Australia in appealing to a different
group of students than those who opt for physics and chemistry. Perhaps this or other similar units embracing
aspects of physics should he developed within each State.

Miscellaneous Science Subjects

Since 198C, an increasing number ot new science-based subjects have become available as Public Examination
subjects. General Science (Multistrand Science or Multidisciplinary Science) Physical Science. Environmental
Science and Agriculture have been most prominent. 'n 1980, the total enrolments for these subjects was
approximately 1.500 but they have increased to (ALI- 8.000 in 1985. General Science accounted for approximately
6,00(1 enrolments in 19.;:,,tnd this was about t.- x. the total Australian geology enrolment for that year r,)hviously
the introduction of these new science subjects can be seen as a significant development in attracting students to
study science. Sim, most of these subjects have only become available in the last few years. it is not possible to
make definitive comments regarding trends. However. two patterns emerge from the Physical Science and
General Science enronaent statistics presented in Tables 7 and 8. Firstly. in each State and the ACT where these
subjects have been offered, significant increases in enrolments were experienced since then inception. Most
prominent arc the General Science enrolments which in both Queensland and NSW have approximately doubled
in a 5 -year period. Secondly. in contrast to the major science subjects, cm olments Ion both Genci al Science and
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Physical Science have male and female enrolment ratios that are approximately equal. In the ACTan increasing
number of new science subjects continue to attract students. Educational authorities in other States have also
realised that students are attracted to these subjects and new units are being developed to cater for this
phenomenon.

3.3 MATHEMATICS

The statistics presented in Table 12 and Figure 13 indicate that the actual number of students studying
mathematics as a Public Examinations subject has shown a steady increase from 1976 to 1985. The increasing
population at Year 8 level in Australian secondary schools, coupled with an increased retentivity to Year 12, has
produced a dramatic increase in student enrolment numbers at the Year 12 level in the last few years. This
increase has been accompanied by an increasing proportion of the Year 12 cohort studying mathematics, which
has no doubt been encouraged by the number and variety of subjects offered in each State at the upper secondary
school level.

At a national level, Type 1 courses demonstrate trends similar to overall course enrolments with the increases
in female enrolments being of greater magnitude thail those for males. The ratio of male to female enrolments
are decreasing for these general courses in all States except Tasmania. Generally the trend is clear; more females
are choosing Type 1 courses than are males.

Concerning Type 2 courses, trends in enrolments a -e as varied as the overall statistics. Overall trends vary in
terms of the proportion of the age group enrolled, from small increases in the New South Wales 2 Unit course
and the South Australian IS course, to significant increases in Western Australia and Queensland Mathematics
I courses. It is difficult to generalise about the Type 2 courses in terms of male-female ratios as no consistent
pattern is apparent.

Type 3 courses show similar trends for both males and females in terms of enrolment proportions and relative
changes. Since the female retentivity rate in most States since 1970 has been greater than that for males, female
enrolments are larger when proportions of the Parent-Year-12 population are considered. The most significant
feature of the mathematically-specialised programmes in most States is that they are studied by at least twice as
many males as females. With the exception of Tasmania, the male/female ratios show a consistent trend ranging
from more than twice as many males in Type 3 courses, through approximately equal numbers in Type 2 courses,
to a higher female enrolment than male in Type 1 courses. The trend in all ratios indicates an increase in the
number of females studying mathematics at all levels in the last two years of secondary schooling, thus reflecting
the national tendency for females to remain in school longer.

It is apparent that the position of mathematics as an important component of secondary school education in the
mid-I980's has been maintained when compared with the trends apparent over the period 1970-1979. The
dramatic increase in female retentivity which has c 'urred throughout Australia over the past ten years has been
reflected in an increase in mathematics enrolments. In 1985. approximately 46% of the students enrolled in Year
12 mathematics were females compared to 41% in 1977. The changing attitude of females to mathematics has
presumably been assisted by efforts to encourage them to widen their occupational horizons and realise that
many careers which require a mathematics background are available to them. (Fennema et al, 1981; Moss, 1982;
L.ingard, 1983).

As in the case of science education, we must not neglect the mathematical talent of the feliale population.
Mathematics educators must also he aware of the fact that the future of Australia in an increasii;gly technological
world depends on our ability to improve the math.miatical literacy of our burgeoning secondary school
population. This implies the need to cater, in a more appropriate manner, for the wider range of abilities which
now exist in the senior level of our secondary schools. Business and Social Mathematics units introduced into
several States seem to have been successful in appealing to a group of students apprehensive of the more rigorous
forms of the subject; these groups of students are additional to the usual clientele of such units. Perhaps similar
units should he developed within other States.

3.4 COMPUTING STUDIES

The foremost reason for the apparent late arrival of computing studies onto the secondary school scene in
Australia was undoubtedly the lack of access to hardware. The MINIWAFF course introduced into Western
Australia in 1974 relied on a main frame .aid required a student to punch his or her own specially-prepared card
decks with the aid of a paper-clip. Turnaround time was lengthy a...i the ever-necessary -debugging" sessions
added to the delay and heightened teacher and student frustration. Even when microcomputers became available
in adequate numbers in the early 1980's, their cost was prohibitive and the appropriate software was relatively
scare. Consequently it has only been within the last few years, when hardware costs have been reduced, that the
well-equipped computing laboratory has begun to appear in schools across the country.
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The availability of publically-examined computer study courses at secondary level reflect these teething
problems. No computing studies courses are generally available yet in Queensland, New South Wales and South
Australia, although Queensland is presently trialling a course. A computing option is available within a regular
mathematics course in New South Wales where many schools offer "Other Approved Studies" on computing,
and a computing studies syllabus is being developed and taught in South Australia for the first time in 1986.

In the remaining three States and the ACT, the total enrolment in such courses has increased from
approximately 1700 in 1982 to almost 3100 by 1985. Since these units have only become available in the last iew
years, it is not possible to make definitive comments regarding trends. Nevertheless, two patterns emerge from
the Computing Studies enrolment statistics presented in Table 17. First, in each State and the ACT where these
subjects have been offered, significant increases have characterised their availability. Though totai numbersare
still registered in the 100's, two to seven-fold increases are evident in each State. Second, as with the more
rigorous mathematics subjects, male-fc-male ratios are greater than one, indicating that more males than females
are studying these units. The one exception to this scenario is in the computing option within the General
Mathematics course offered in Victoria. There would seem to he little doubt till, as syllabi are developed and
evaluated in these units, as teachers become familiar with them, and as essential hardware costs come within the
means of schools, their attractiveness will increase. The demand of employers for students well-versed in
computing skills will provide an added incentive for students to pursue this field of study.
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CHAPTER 4

IMPLICATIONS OF THE ENROLMENT TRENDS

4.1 INTRODUCTION

The foregoing chapters have highlighted the fact that in the past three decades a considerable number of signi-
ficant changes have occurred in the number of secondary school science and mathematics subjects available to
students, and the corresponding enrolment trends in then. subjects. Any consideration of the implications of
those trends needs to be considered in the context of preceding changes. That context is provided in the first part
of this chapter and will be used as a basis for a discussion of the implications of the observed trends.

Up to the mid-1960's, secondary and tertiary education in Australia was modelled on the British education
system. The genesis for change in the 1960's can be attributed to two interrelated factors. Firstly, increased public
awareness and involvement in education was triggered by the launch of Sputnik in the USSR which jolted the
Western world, and in particular the USA, into the realisation that their education system was not keeping up
with that of the USSR, nor preparing its youth for an increasingly technological society. Secondly, there was a
rapid expansion in the number of Universities and Colleges of Advanced Education in Australia ready to accept
students for post-secondary studies.

Changes i.Aroduced at both the primary and tower secondary levels necessitated significant alterations to exi-
sting syllabi in upper school science aiid mathematics. In many instances this resulted in significant modifications
to syllabi and the introduction of new subjects in order to better cater for those students studying mainly non-
science subjects, and for the larger cohort of students remaining at school until Year 12. The growth in this Year
12 cohort, which fIrst b' came prominent in the 1960's, has been identified as a major reason for the wider range
and availability of school subjects. These phenomena also had an increasing impact on science enrolments, which
had declined with respect to the Year 12 enrolments.

4.2 SUMMARY OF TRENDS

Upper Secondary Science

Dow (1971), who surveyed science enrolment patterns at the upper secondary school level for the period 1960-
69, concluded that the proportion of students taking chemistry and physics in all States was decreasing. However,
the decline was more than outweighed by the increasing proportion of students studying biology.

The enrolment patterns in science that emerged in the late 1960's continued through to the 1970's and were as
fol lows:

Biology With the exception of New South Wales, there has been a two to three-fold increase in enrolments in
each State. The number of females taking biology far outweighed male enrolments. A levelling off of
enrolments occurred in each State towards the end of the decade.
Chemistry - A (I.:11m in enrolments in South Australia has been evident while in every other State there has
been an overall increase. In each State there has been significant increases in female enrolments.
Geology Enrolments have remained relatively stable and represent the smallest enrolment of the fourmajor
science subjects.
Physics - The trends are similar to those foi eheinistty.

In the 1980's the trends of the late 1970's continued through to 1981/1982, but then began to change as follows.-
Biology - With the exception of the ACT and Tasmania, significant increases in enrolments occurred. These
were most rapid for females who now outnumber male enrolments in each State by approximately a factor of
two.
Chemistry Except for Tasmania, South Australia and the ACT, enrolment increases occurred. Females now
account for between 36-44% of chemistry enrolments in the different States.
Geology - Enrolments have declined during the 1980's.
Physics - Enrolments have paralleled chemistry trends. Females now ,ccount for approximately 25% of the
enrolments in the different States.

Upper Secondary Mathematics

The mos' outstanding feature of mathematics enrolments in Australia over the period 1970-1985 has been the
number of Year 12 students electing to study Type I or terminal courses. The male to female ratio in these courses
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has decreased, highlighting a second feature of mathematics enrolments the dramatic increase in the number of
females in all types of mathematics courses offered. The enrolment pz...tterns in Type 2 courses have varied from
State to State over the period of review, however the total number of students enrolled has steadily increased,
with approximately equal numbers of males and females being a feature of this development. Type 3 couises have
been characterised by small increases in the total number of students enrolled, with about twice as many males as
females electing to study these, the most rigorous of all the mathematics units available. The statistics presented
in Chapter 2 reflect the nationwide trend for females to remain at school longer, and their heightened interest in
the large number of available mathematics units. Consequently, as Figure 12 illustrates, most students at Year 12
level in Australia study at least one mathematics subject.

Computing Studies

Few specific conclusions can be drawn from the limited data available, however a number of general comments
can be made. Whilst computer-based studies are firmly entrenched as syllabi in many Australian States, they
have been slow to become established in others. The cost of hardware together ,pith the lack of software, skilled
teachers and resources. have undoubtedly been the main causes of this situation. These factors have taken time
and money to overcome and will continue to limit the development of these studies. In those States which lead in
this field, the trend in the immediate past has been to increase the number of computer-based subjects available
an inclination which has been particularly noticeable in New South Wales, Victoria and Western Australia. The

rapid growth in computer studies enrolments in these States suggests that many students are gaining strong upper
secondary school preparation in computing. The situation parallels that which has occurred with mathematical
studies in the various States - the wider the menu of units to choose from, the greater has been the response from
the student body. Consequentiy dramatic increases in the number of males and females enrolling in computer
studies are evident, and this phenomenon is likely to continue in the years to come.

4.3 REASONS FOR THE TRENDS

Science

Based on the education literature and Government reports, Dekkers and De Laeter (1983) attributed the
enrolment trends in science in the seventies as being due to the interplay of four main factors:

Increases in the number of subjects. Taking into account non-matriculation subjects, the number of upper
school subjects has more than doubled in each State over the past decade.
Relative difficulty of subjects. In general, students consider scien--; subjects more difficult than those in the
social sciences and arts.
Interest and enjoyment of a subject. These aspects have been shown to he a significant factor in student choice.
Career relevance of a subject. It has also been shown that there is an increasing tendency for students to choose
a subject that has potential career relevance.
As well as the foregoing factors, the growth and the changing composition of the Year 12 school population is

now having a considerable impact on science enrolment trends. Increases in the retentivity of students in Year 12
first became obvious in the 1960's and gathered momentum in the late 1970's through to the 1980's. Since 1970
the Year 12 population has nearly doubled, with the most pronounced retentivity being for females (26.1% in
1970 and 49.4% in 1985). In addition, there is now a greater range of abilities and aspirations in Year 12 students
than existed in the 1970's Itnd this has also impacted on enrolments.

Mathematics

Rosier (1980) noted that the specialist mathematics courses (T.t pc 3), have traditionally attracted a higher
proportion of male students partly because more males have undertaken careers in engineering and the physical
sciences. He surmised that the increased availability of non-specialist mathematics courses contributed to the
increasing proportion of female students studying mathematics in the last two years of secondary schooling. An
examination of the data in Chapter 2 reinforces these views. The swing to the Type 2 courses, clearly
demonstrated in Figure 14, might be interpreted as a tendency for the secondaly student who is required to
choose his or her mathematics course two years before completing Year 12 studies, to leave the options open as
far as choosing a career is concerned. 'The parallel but less accentuated trend in the Type I courses, illustrated in
Figure 14, is due, at least in part. to the availability of the less-specialised mathematics subjects for an increasing
number of students.

The Queensland Board of Secondary School Studies Report (1985) listed the following factors as contributing
to the lower participation rates in the more rigorous traditional mathematics subjects:-

The declining popularity of subjects reputed to he intellectually rigorous (STEP, 1980).
The quest for relevance by students who saw their future in commerce or technology (STEP, 1980).



The question of electives and core which saw students drop or change subjects at Years 11 and 12 without
realising the impact such changes could have on future job opportunities (STEP, 1980).
Sex differentials in job opportunities for females. While more females than males satisfied tertiary entry
requirements, females tended to concentrate on subjects that were not technologically oriented. More than
25% of the male students satisfied tertiary entry requirements with two mathematics subjects, physics and
chemistry compared to 6% of the female students. Again, about 45% of male students satisfied the
requirements with a general mathematics subject, compared to about 20% of female students (S1 EP 1980).
Time spent on mathematics. Females in Australia spent less time than males learning mathematics.
Attitudinal factors differentiated between those students who continued with mathematics and science into
upper school and those who did not. Leder (1977) showed that in Australia, female students in particular
needed to be made aware of the factors which contributed to mathematical reluctance and counselled towards
more positive, confident, vocational orientations; and
Teaching methods in mathematics and the sciences which have been severely criticized for being too abstract,
too remote from the experience of the learners, irrelevant, and not person- oriented.
The arguments in the STEP Report (1980), which have been echoed by others (e.g. Badger, 1981; Moss, 1982;

Jones, 1983), have been that the relatively low level of success and lack of attraction to mathematics among
females may be related to their perception of mathematics as a male domain. An associated hypothesis is that the
move away from the sex stereotyping of employment opportunities in mathematics, (along with most other forms
of employment tasks), has meant that females are no longer deterred from attempting to achieve their potential
in what was hitherto a male domain. Consequently, females have developed an increasing estimate of their own
ability at mathematics and are sufficiently interested to study the subject.

Apart from these contentions, it is suggested that the impact of the computer has contributed to the trends,
although the provisions for computer studies are not available at the Year 11 or Year 12 level in every State, let
alone every school. The fact that computer studies is more often made available in the Type I or Type 2 courses
(for example, General Mathematics in Victoria, Mathematics IV in Western Australia) is seen as a drawcard for
this type of course, as students realise the impact the computer has in an increasing number of jobs and
professions. It will be interesting to observe the effect of the increasing number of computer studies subjects on
these mathematics units.

Another reason for the swing to the less specialised mathematics courses in preference to those included in the
Type 3 category might lie in the steady growth in business education at the tertiary level (STEP, 1980). As society
becomes increasingly aware of the role that mathematics has to play in all areas of business - in accounting,
economics and finance so the student looks for the mathematics most appropriate for his or her future needs. In
this respect the more specialised mathematics courses are frequently labelled as inappropriate by both the
student and the employer, for the latter now has a tendency to he more discerning in the entry qualifications
placed on a particular employment area. In addition, many of the most able secondary students opt for careers in
medicine and law which, though requiring high tertiary entrance standards, do not insist on a specialised
mathematical prerequisite. Dekkers and De Laeter (1983) note that, as a result of this phenomenon, the
technological professions are failing to attract the more talented students. Thus, in the longrun, there will be a
dearth of appropriately qualified graduates to eukr those fields of study which would enable Australia to
compete in an increasingly technological world. Consequently there is a need to encourage more students to
enter the technological professions, along with a complementary aim to increase the mathematical literacy of the
majority of secondary school students.

4.4 IMPLICATIONS OF THE TRENDS

Upper Seca:dary School

It seems inevitable that the above factors will continue to influence science and mathematics enrolment trends
for the remainder of the 1980's and beyond. Furthermore, the retention rates to Year 12 will continue to increase
for some years to come (based on Australian Bureau of Statistics population projections), though not necessarily
at the rate experienced in the past few years.

Based on present enrolment trends for chemistry, physics and geology,. there is little cause for optimism that
the present proportion of Year 12 students in each of these subjects will increase. This is not the case for biology
enrolments which have kept pace with the relative increases in the Year 12 enrolments. A number of indications
give support to the above predictions. Firstly, each State education system has responded in their own way to the
changing nature of the Year 12 school population. This being so. there is a commonality in approach in so far that
in each State there has been a broadening of the Year 11 and 12 curriculum in order to cater for the broader range
of student abilities and aspirations. One way that this is being achieved in each State is through the increased
provision of non-matriculation upper school subjects, This approach has had considerable impact in the ACT
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South Australia and Victoria to the extent that an increasing percentage of Year 12 students arc taking non-
matriculation subjects and thereby depleting the pool of students seeking entry enrolment n degree courses at
tertiary institutions.

Over the past three decades a number of efforts have been madeto attract more students into science subjects.
There is little evidence, with the exception of the Web of Life Biology course, that Australian curriculum
development projects have been successful in attracting students to do matriculation science. However, Chapter
2 presented concrete evidence that the introduction of alternate science subjects such as Physical Science and
Multidisciplinary Science, has considerable appeal. Also in both NSW and Victoria, an increasing number of
students are enrolling in non-matriculation science subjects. Perhaps the introduction of these subjects will stem
the "drift" away from science and will help to meet the needs of science and technology-based industiies.

The enrolment data in Chapter 2 reveal that upper school mathematics enrolments ale riding on the crest of an
upward-swinging curve paralleling the Peer-Year-12 population curve. This phenomenon has been in evidence
over the past ten years and appears set to continue for many years to conic, for, as enrolments drop in one area
of mathematical study (Type 3 units) they are picked up by one or another area. Not that this avoidance of the
more rigorous mathematics units (mainly by females) is any reason for complacency.

questionably the availability of a wide range of mathematics courses at the Year 11/12 level in each
Australian State augers well for this country. Unlike the situation existing in upper secondary school science,
where a range of single discipline-specific courses are available, (one course in chemistry, one in physics and so
on), the wider type and function of mathematics courses offered n- cans that each student is able to select from as
varied a menu as is possible. Presumably then, the overall standard of both mathematical literacy and numeracy
of the upper secondary school matricub,7t should steadily improve, since increasing numbers are studying some
type of mathematics in their final years at school.

Tertiary

The proportion of students proceeding from the final year of school to tertiary education has also increased in
recent years with approximately 43% of those students completing Year 12 in l(ft-,4 entering tertiary education.
Although this is an encouraging trend, Australia still lags behind her major international competitors in terms of
retention rates at school and the flow through to higher education.

The dramatic increases in the retentivity of Year 12 students in Australian schools have made a considerable
impact on the demand for places in tertiary institutions. Already the demand for places has been greater than the
supply, as growth in tertiary enrolment has failed to keep pace with growth in the Year 12 population. The
implications for enrolments in engineering and science are quite complex, however it seems that the more
academically-able students are accepting places in medical or paramedical courses, and many of the more able
students with strong backgrounds in science are enrolling in computing or computer-based courses.

The use of microcomputers and the prerequisite skit; of mathematical 'know-how' is posing new challenges to
the secondary schools preparing students for tertiary study. Computers have the potential to improve
productivity and consequently the demand for computer- related courses will accelerate in the tertiary education
sector. The Australian Education Council Report (1985) reveals that in the TAFE adult education stream,
computer courses and units in micro- electronics are attracting the highest enrolments.

To meet Australia's need for excellence, creativity and innovation in its science and mathematics community,
we must develop and utilise the talents of all Australians, including females and other minorities currently under-
represented in the science and engineering professions.

4.5 CONCLUSIONS

A quiet revolution has been underway in secondary schoolsover the past decade, and it behoves us to have an
understanding of this phenomenon. Although the female Parent - Yeas -8 population is less than the
corresponding male Parent-Year-8 population for each year from 1966 to 1985, a significant change has occurred
in the Peer-Year-I2 population. Prior to 1977 the male Peer-Year-12 population was always greater than the
corresponding female population, but since 1977 the trend has reversed, so that the female retentivity has
exceeded the male retentivity with respect to the final year of secondary education from 1977 to 1985. In 1985
49.4% of the ;ncoming 1981 femalt. Parent-Year-8 group remained at Year 12, whereas only 43.4% of the 1981
male Paren t-Year-S population was still at school.

This dramatic increase in female retentivity (of 84(Y, over the past 15 years), is the single most important factor
in determining science and mathematics enrolment trends over this period of time. In that sense it is similar to the
situation which occurred in the United Kingdom in the 1960's. Th:: "swing" away from science as portrayed by
the Dainton Report (1968), was no: against science per se, 'jut away nom a range of subjects which require
cumulative learning and are therefore considerea by students to be and demanding.
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It is interesting to note that when this study commenced several years ago, male-female statistical information
was requested from the respective State Educational Authorities for science and mathematics subjects, but some
States did not possess the data-base to enable such information to be provided. A side-benefit of this study has
been the increased awareness of the importance of knowing the facts about male-female enrolment trends before
an understanding of mathematics and science enrolment trends is possible.

The other major factor which has occurred over the past 16 years has been the significant increase in retentivity
of the Parent-Year-8 population rc -aaining to Year 12. In 1970 the total retentivity was 30% as compared to
46.3% in 1985. This increased re, itivity implies that students with a much greater range of background and
ability are now remaining at School Lo Years 11 and 12, as compared to 16 years ago. It is also interesting to note
the wide disparity in retentivity between the various States. The Australian Capital Territory had a retentivity of
77.7% in 1985, the next highest being Queensland with 55.1%. Perhaps it is pertinent that neither of these States
have a Public Examinations system in the same way as do the other States.

The increasing numbers of studer is in the final years of secondary schooling has highlighted the fact that many
students are not prepared to enrol in some science and mathematicssubjects which have the reputation of being
difficult and demanding, and/or require a solid grounding in basic mathematical or scientific information. It has
long been recognised (e.g. Dow 1971), that the numbers in chemistry and physics were mit increasing at the same
rate as the upper school student population, and the same situation pertained to the more demanding
mathematics subjects.

Educators have responded to this situation by introducing a variety of new mathematics and science subjects
which have attracted a healthy clientele. It would seem that in those States which offer a greater selection of
mathematics and science subjects, there is a greater response by students who possess a wide range of academic
ability and background. A particular case occurs in the Australian Capital Territory which has the highest
retentivity of all the Australian States, and also has the greatest number of options from which to choose.

The past decade is therefore characterised by a diversification of mathematics and science subjects to cater for
the increasing number of students of variable ability and background who are remaining to Years 11 and 12 of
secondary schooling. This development has important ramifications to one of the objectives of science and
mathematics education, namely the improvement of scientific and mathematical literacy amongst the citizens of
a technological society.

A specific case of this diversification has been the introduction of computer studies in secondary schools. In
some States computing was introduced into schools by mathematics and/or science teachers, but there is now a
growing awareness that computing is a discipline in its own right with important applications to all fields of
endeavour. Certainly it is a subject which attracts young people, although in some cases software and hardware
provisions have not kept pace with student demands. Nevertheless, computing will undoubtedly attract a larger
number of students than at present, along with other subject options which will be introduced in the future.

Another feature of the enrolment trends over the past 16 years has been the steady decline of geology. In this
monograph geology has been treated on the same basis as biology, chemistry and physics, but in reality it is now
a minor subject in terms of student enrolments. The introduction of the Australian Academy of Science geology
course in the late 1970's caused a temporary halt to the decline in student enrolments, particularly in South
Australia where the course was initiated, but there has been a subsequent decline in the subject. In reality, there
are now only three major science subjects Biology, Chemistry and Physics - and an increasingly large number
of minor science subjects of which Geology is a member. It could well be that subjects such as Human Biology,
Physical Science and General Science may become as important as "major" subjects in the next decade. Certainly
Human Biology has already achieved this status in Western Australia. It is disappointing to note that the
Australian Academy of Science curriculum projects in biology, chemistry and geology do not seem to have made
a lasting effect on student enrolments in these subjects.

The situation in science at the secondary level is mirrored at the tertiary level. A number of studies have
reported the enrolment pattern in Biology (Stern and Burchett, 1979), Chemistry (Stern, 1981), Geoscience
(Berkman, 1980) and Physics (Jennings and De Laeter, 1984). Whereas total tertiary enrolments have
approximately doubled over the past decade, enrolments in the physical and geological sciences have not kept
pace with this overall increase. The same trend is evident in engineering which requires a strong background in
mathematics and physical sciences. For chemistry, enrolments at the third year tertiary level have remained
essentially constant over the period 1968-1981. However, in the biological sciences there has been an
approximate doubling of numbers in tertiary institutions over the past decade, reflecting to some extent the
increasing popularity of biology at the secondary level.

For the tertiary-education sector, an implication of the present science enrolment trends is that it seems
unlikely that the enrolment pattern for studies in the physical, chemical and geological sciences and engineering
will clrnge significantly in the foreseeable future.

It is necessary to comment further on :he dramatic increases in female mathematics and science enrolments
during the last decade. The trend in female enrolments is affected by at least two additional factors. Firstly, there
is evidence of increased opportunities for females to take mathematics and science at the tippet secondary level,
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particularly in the all-female secondary schools. Secondly, government, private ents.rprise, teachers and career
officers are now encouraging more females into scientific and technological oriented careers. In addition,
selective attempts have been made within Australian schools to encourage femaks to broaden their occupational
and career horizons.

Despite these efforts a considerable proportion of females in Year 12 concentrate on non-science and non -
mathematics subjects. This has been clearly highlighted in the Myer Report (ACITCb., 1980):

"More than 25% of boys satisfied tertiary entry requirements with two mathematic... physics and chemistry,
but only 6% of girls do so: about 45% of boys did so with dr least general mathematics, compared with less
tnan 20% of girls."

This conclusion is in agreement with the data presented in this study which indicate that for the physical science
enrolments in each State, male enrolments outnumber female enrolments by approximately a fa,tor of two. Thus
few females enrol in engineering studies at tertiary institutions and efforts are now being made by CSIRO and
other concerned organisations to encourage a greater proportion of females to enter the applied sciences.
However this encouragement implies the necessity of more females opting to stuay the more demanding
mathematical and physical sciences at school.

The mathematics and science enrolment data reported in this monograph have implications for the scientific
and technological future of Australia. We see that, at a time when there is a growing realisation of Australia's
dependence on overseas technology, and a recognition of the problems of bringing new technology into the
workforce, the enrolments of students in the physical sciences have remained relatively static, whilst the
proportions of stuaents at Year 12 studying chemistry and physics have declined. Many of the most able
secondary school students opt for careers in medicine and law, whilst the technological professions are failing to
attract the me - talented students. There is a need to encourage more students to enter those fields of study which
can enable Australia to compete in an increasingly technological world, and to establish some of our tertiary
institutions as first-rate technological establishments capable of attracting students of high ability. A
complementary aim must he to inciense the scientitic and mathematical literacy of the majority of our secondai,
school students. This implies the need to cater in a more appropriate manner for the wider range of abilities which
now exist in the upper secondary schools. The evidence presented in this study suggests that this is being
accomplished to an increasing e,tent , and this trend is likely to continue. We consider that science subjects
should ic.clude topics that examine the economic, social and environmental implications of contemporary
srience.

The ALLA (alian Academy of Science has made a significant contribution to the reform of science curricula in
Australian schools. Likewise, science teachers and their professional bodies, such as the Australian Science
Teachers Association, have a vital role to play in ensuring that the content and approach to science instruction
meet the needs and aspirations of all students as do the corresponding Associations in mathematics. However,
curriculum reform alone is not sufficient to increase the pool of enrolments. If students are to he attracted to
mathematics and the sciences, in the ultimate hope of better cater ag for present and future manpower need, for
science and technology, action is also required from teachers and teacher organisations in conjunction with
professional Associations of scientists and er gineers; at state and national level. If Australia is to sustain its
position as a developed country, it is essential 'hat young people should be acquainted with the variety of careers
in mathematics, science and engineering at professional and paraprofessional levels and with the importance of
a skilled technological workforce to meet the challenges of the future
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